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National Fish and Wildlife Laboratory
Nanograms per gram

Nanograms per liter

Un-ionized ammonia

National Historic Landmarks

National Historic Preservation Act
National Marine Fisheries Service

Nitrogen dioxide

Nitric oxide

National Oceanic and Atmospheric Administration
Notice of Intent

Nitrogen oxides

National Pollutant Discharge Elimination System
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NPL
NPS
NRCS
NRHP
NRS
NRT
NWI
03
ODDD
ODDE
ODDT
ODMDS
OPA
OPC
OPDDD
OPDDE
OPDDT
OSHA

PAH
Pb
PBOP
PCB
PCE
PEL
PHNC
PL
PLS
PM1o

PM;s

PPDDD
PPDDE
PPDDT

ppm

ppt
PTTL

National Priority Listing

National Park Service

Natural Resources Conservation Service

National Register of Historic Places

National Response System

National Response Team

National Wetlands Inventory

Ozone

Ortho,para’-dichlorodiphenyldichloroethane (isomer of DDD)
Ortho,para’-dichlorodiphenyldichloroethylene (isomer of DDE)
Ortho,para’-dichlorodiphenyltrichloroethane (isomer of DDT)
Ocean Dredged Material Disposal Site

Otherwise Protected Area

Office of Pollution Control
Ortho,para’-1,1-dichloro-2,2-bis(4-chlorophenyl)ethane
Ortho,para’-1,1-dichloro-2,2-bis-(4-chlorophenyl)ethylene
Ortho,para’-dichlorodiphenyltrichloroethane’

Occupational Safety and Health Administration

Probability

Polycyclic aromatic hydrocarbons

Lead

Pascagoula base oil project

Polychlorinated Biphenyl

Primary constituent element

Probable Effects Level

Pascagoula Harbor Channel

Public Law

Pascagoula Lower Sound

Particulate matter with an aerodynamic diameter less than or equal to a
nominal 10 microns

Particulate matter with an aerodynamic diameter less than or equal to a
nominal 2.5 microns

Para, para isomer of dichloro diphenyl dichloroethane
1,1-dichloro-2,2-bis(p-chlorophenyl)ethane
1,1,1-trichloro-2,2-bis (p-chlorophenyl)ethane

Parts per million

Parts per thousand

Public Trust Tidelands Law
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PWCS
PWSA
RCRA
RHA
RL
SAV
Scv
SEM
SHPO
SHWS
SIP
SO,
SO«
SQuiRTs
SvoC
TCDD
TEL
TEQ
TKN
TMDL
TN
TNC
TOC
TP
TPWD
tpy
TRIS
TSDF
TSS
TWIS
ug/kg
ug/L
US.C.

US90
USACE
USCG
USDOC
USFDA

Ports, Waterways, and Coastal Security
Ports and Waterways Safety Act
Resource Conservation and Recovery Act
Rivers and Harbors Act

Range low

Submersed aquatic vegetation
Submerged combustion vaporizers
Simultaneously extracted metals

State Historic Preservation Office

State hazardous waste sites

State Implementation Plan

Sulfur dioxide

Sulfur oxides

Screening quick reference tables
Semivolatile organic compound
2,3,7,8-tetrachlorodibenzo-p-dioxin
Threshold Effects Level

Toxicity equivalency quotient

Total Kjeldahl nitrogen

Total Maximum Daily Load

Total nitrogen

The Nature Conservancy

Total organic carbon

Total phosphorus

Texas Parks and Wildlife Department
Tons per year

Toxic chemical release inventory system
Treatment, storage, and disposal site
Total suspended solids

Transportation Workers Identification Credential
Micrograms per kilogram

Micrograms per liter

United States Code

U.S. Highway 90

U.S. Army Corps of Engineers

U.S. Coast Guard

United States Department of Commerce

United States Food and Drug Administration
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USFWS  U.S. Fish and Wildlife Service

USGS U.S. Geological Survey
UTC Universal Time Coordinated
VCP Voluntary cleanup program
VOC Volatile organic compounds

WMEC U.S. Coast Guard medium endurance cutter
WPC U.S. Coast Guard coastal patrol cutters
WRDA Water Resources Development Act
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Executive Summary

Authorization. The United States Army Corps of Engineers (USACE), Mobile District, Regulatory
Division, published a Notice of Intent (NOI) in the Federal Register (Fed. Reg.), Volume 76, Number
181, on Monday, September 19, 2011, to announce the USACE’s intention to prepare an Environ-
mental Impact Statement (EIS) for a Permit Application for Widening the Lower Sound and Bayou
Casotte segments of the Pascagoula Navigation Project, as well as limited widening (easing) of the
northern portion of the Horn Island Pass channel to facilitate the transition between the Horn
Island Pass and Lower Sound channel segments, in the Port of Pascagoula, Jackson County,
Mississippi. The USACE Mobile District has prepared this EIS to assess the potential impacts asso-
ciated with the channel widening and associated placement of dredged material.

The USACE is the lead Federal agency for the preparation of this EIS in compliance with the require-
ments of NEPA and the President’s Council on Environmental Quality (CEQ) regulations for
implementing NEPA (Title 40 Code of Federal Regulations [C.F.R.] Parts 1500-1508). The USACE is
evaluating the Jackson County Port Authority/Port of Pascagoula (Port) application for a
Department of the Army permit under Section 404 of the Clean Water Act, Section 10 of the Rivers
and Harbors Act of 1899, and Section 103 of the Marine Protection, Research, and Sanctuaries Act.
The National Marine Fisheries Service (NMFS) and U.S. Coast Guard (USCG) are cooperating
agencies for the preparation of this EIS.

Background. This EIS was prepared in support of the regulatory process for the specific permit
application and proposed project. The proposed Federal action is the issuance of a permit to dredge
or excavate adjacent to a Federal Navigation Channel in or affecting navigable waters of the U.S. The
EIS evaluates potential impacts on the human environment from proposed channel widening
activities and the placement of dredged material in an Ocean Dredged Material Disposal Site
(ODMDS) and the designated Littoral Zone Area (LZA) east and south of Horn Island. The USACE
may ultimately make a determination to approve the permit, approve the permit with conditions, or
deny the permit for the above project. This EIS reflects public comments made on the Draft EIS
(DEIS) during the public review period that ended on May 29, 2012.

The Regulatory EIS will also support non-Federal construction of the project. A separate Civil
Works EIS and Feasibility Study are being prepared concurrently by the USACE Planning Division to
evaluate whether there is a Federal interest in assuming maintenance of the widened channel
(Public Law (PL) 99-662; 33 U.S.C. 2232, as amended). It is anticipated that the excavated area (or
channel improvements) would become part of the Federal Navigation Channel and that the Federal
government would assume maintenance of the widened channel (pending approval of the USACE
Civil Works EIS). The outcome of the Civil Works EIS will be evaluated as part of the process to
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Executive Summary

determine whether the Federal government will assume maintenance responsibilities for the
widened portions of the channel.

Purpose and Need. The purpose for the project, as stated by the Applicant, is to widen the
Pascagoula Lower Sound and Bayou Casotte navigation channels from Horn Island Pass to the
turning basin in Bayou Casotte, alleviate current vessel transit restrictions, and increase travel
efficiencies for vessel transit. The current width of the channel imposes transit limitations for
marine vessel traffic, which creates delays for vessels and fosters inefficient use of the channels and
harbor. The need for the proposed project is a reduction in present transit restrictions along
Pascagoula Lower Sound and Bayou Casotte navigation channel. The existing federally authorized
channel dimensions restrict deep-draft vessels to one-way traffic, restrict vessels greater than
700 feet length overall (LOA) or draft greater than 36 feet to daylight travel, and impose
restrictions on travel due to wind and current conditions.

Description of Proposed Project. The proposed project evaluated in this EIS is the dredging of
approximately 38,200 linear feet (7.2 miles) of the Pascagoula Lower Sound/Bayou Casotte Federal
Navigation Channel segment to widen the existing channel from the federally authorized width of
350 feet and depth of -42 feet mean lower low water (MLLW) (with 2 feet of allowable overdepth
and 2 feet of advanced maintenance) to a width of 450 feet, parallel to the existing channel
centerline, and to the existing federally authorized depth of -42 feet MLLW. The proposed project
would include placement of the dredged material resulting from the channel modification (referred
to as new work dredged material).

Study Area and Project Area. The Port of Pascagoula is located in southeastern Mississippi on the
Mississippi Sound in/adjacent to the City of Pascagoula in Jackson County, Mississippi, south of
Interstate Highway 10 and U.S. Highway 90. The Bayou Casotte Harbor and Pascagoula River
Harbor are accessible via navigation channels that are part of the Pascagoula Navigation Project,
which extends approximately 18 miles offshore from the Port. The Pascagoula Navigation Project
enters the Mississippi Sound from the Gulf of Mexico, passes between Horn Island and Petit Bois
Island, crosses the Gulf Intracoastal Waterway and then branches into two channel segments that
provide access to the Bayou Casotte and Pascagoula River harbors. The eastern channel leads to the
Bayou Casotte Harbor and the western channel leads to the Pascagoula River Harbor. The proposed
project encompasses the Pascagoula Lower Sound and Bayou Casotte channel that extends from the
northern limit of Horn Island Pass to the Bayou Casotte Harbor south of the turning basin.

A study area was defined to represent the area of resources potentially and indirectly affected by
the proposed project. The project area is a subset of the study area, defines the area of direct
impacts on the resources, and is represented by the existing channel footprint and proposed
alternatives. The study area and project area are shown in Figure ES-1.
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Executive Summary

Proposed Alternatives. In accordance with NEPA and implementing regulations issued by the CEQ
(40 CF.R. Parts 1500-1508); and USACE implementing regulations under 33 C.F.R. Part 325,
Appendix B, this EIS is intended to inform decision makers and the public of the likely environ-
mental consequences of the proposed action and alternatives. Alternatives evaluated to meet the
purpose and need for the proposed project included different channel widths and alternatives for
dredged material placement. Nine action alternatives (and the No-Action Alternative) were con-
sidered in the preliminary array of alternatives. Seven of the action alternatives were eliminated
because they did not meet the screening criteria (including purpose and need of the project). Two
action alternatives and the No-Action Alternative were carried through for evaluation in the EIS.

Alternative 1, the Applicant’s Preferred Alternative (Preferred Alternative), includes dredging
approximately 38,200 feet (7.2 miles) adjacent to the existing Pascagoula Lower Sound/Bayou
Casotte Federal Channel segments to widen the channel 100 feet on the west side, parallel to the
existing channel centerline, to the existing depth of -42 feet MLLW (with authorized advanced
maintenance and allowable overdepth excavation consistent with the Federal Project), and the
placement of the approximately 3.4 million cubic yards (mcy) of dredged material. Under the
Preferred Alternative, dredged material management would include placement of approximately
3.7 percent (125,000 cy) of the dredged material in the designated LZA located east and south of
Horn Island and placement of the remainder of the material (approximately 3.3 mcy) in the
Pascagoula ODMDS south of Horn Island. Twenty-three Aids-to-Navigation (ATONs) (eight existing
range structures, ten buoys, and five fixed lights) would require relocation under the Preferred
Alternative. There is a 12-inch-diameter pipeline that crosses Pascagoula Lower Sound Channel
designated as a “spare” line that will be surveyed prior to construction and may be removed under
this alternative. The majority of the LZA is located within the National Park Service (NPS) Gulf
Islands National Seashore Boundary. The Port of Pascagoula is coordinating with and applying for a
Special Use Permit with NPS. If a permitted beneficial use site becomes available for use prior to
construction, it will be considered for placement of suitable material.

Alternative 2 includes dredging approximately 38,200 feet (7.2 miles) along the length of the
existing Pascagoula Lower Sound/Bayou Casotte Federal Channel segments to widen the channel
by 50 feet on each side, parallel to the existing channel centerline, to the existing depth of -42 feet
MLLW (with authorized advanced maintenance and allowable overdepth excavation consistent
with the Federal Project), and the placement of approximately 3.3 mcy of associated dredged
material. Under Alternative 2, dredged material management will include beneficial use placement
of approximately 9.6 percent (315,000 cy) of the dredged material in the designated LZA located
east and south of Horn Island and placement of the remainder of the material (approximately
3.0 mcy) in the Pascagoula ODMDS south of Horn Island. Twenty-eight ATONs (eighteen buoys and
ten fixed lights) would require relocation under Alternative 2. The spare 12-inch-diameter pipeline
that crosses a portion of the channel to be dredged may be removed under this alternative. As
discussed under Alternative 1, the majority of the LZA is located within the NPS Gulf Islands
National Seashore Boundary. The Port of Pascagoula is coordinating with and applying for a Special
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Use Permit with NPS. If a permitted beneficial use site becomes available for use prior to con-
struction, it will be considered for placement of suitable material.

The No-Action Alternative represents the future without project condition to compare to the final
array of alternatives. Under the No-Action Alternative, the Bayou Casotte and Pascagoula Lower
Sound channels would remain at present federally authorized widths and depths. No ATONs would
require relocation. No new dredged material would be generated and no material would be
available for beneficial use. Dredged material from continued maintenance would still be available.

Environmental Consequences. The EIS addresses the potential impacts of the proposed project on
the natural and human environment. An impact is defined as a consequence from modification to
the existing environment due to a proposed action or alternative. Impacts can be beneficial or
adverse, can be a primary result of an action (direct) or a secondary result (indirect), and can be
permanent or long-lasting (long-term) or temporary and of short duration (short-term). Impacts
are evaluated for significance in terms of context and intensity.

Impacts of the No-Action Alternative, Preferred Alternative, and Alternative 2 on the environment
are summarized in Table ES-1. Adverse impacts of the proposed project are primarily temporary
and minor, and are associated with construction (widening the channel) and placement of dredged
material. These include temporary, minor impacts to air quality, noise, water quality, and marine
aquatic communities (from turbidity). Permanent impacts under the Preferred Alternative and
Alternative 2 include conversion of 87.6 acres of shallow aquatic habitat to deeper habitat.
Permanent relocation of ATONs would occur under the Preferred Alternative. Benefits of the
proposed project include placement of dredged materials appropriate for beneficial use in the LZA,
which would help maintain sediment budgets in the project area. As a cooperating agency on this
EIS, the NMFS is developing a Biological Opinion for potential impacts to the Gulf sturgeon and is
consulting with the USACE with respect to potential impacts to Essential Fish Habitat in the project
area. Anticipated impacts to cultural resources eligible for listing in the National Register of Historic
Places within the area of potential effect, unless avoided, will require mitigation actions developed
through a Memorandum of Agreement, which will include the Mississippi Department of Archives
and History (MDAH), USACE, and Advisory Council for Historic Preservation. The USACE Mobile
District has proposed a draft work plan for the archaeological Phase Il data recovery of the
22]JA516 archaeological site if the site cannot be avoided. The proposed plan contains environ-
mental and site-specific cultural overviews, an overview of completed cultural resources work at
the site, a research design, Phase III archaeological methods, laboratory and specialized analysis
methods, methods for curating materials, public interpretation/education, USACE-prepared Plan
for the Treatment of Human Remains, and a project schedule. The USACE Mobile District has also
initiated consultation with the MDAH and interested federally recognized Native American tribes.
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Table ES-1
Summary of Impacts by Alternative

Resource

No-Action Alternative

Preferred Alternative

Alternative 2

Geology

No change from existing conditions.
Negligible changes to bottom depths of
existing channel due to sedimentation
and continued maintenance dredging.

No significant adverse impacts are anticipated. About 3.4 mcy of
new work sediments and placement at approved LZA and
ODMDS, including about 125,000 cy of littoral sands for
beneficial use. Dredging and relocation of sediments will not
interfere with natural movement and deposition of sediments in
the Sound.

No significant adverse impacts are anticipated. Similar
to the Preferred Alternative except that dredge
volumes are smaller. Removal and relocation of
approximately 3.3 mcy of sediment to designated
placement areas, including approximately 315,000 cy
of littoral sands.

Coastal Processes

No changes to existing conditions are
anticipated. Impacts limited to those
associated with continued maintenance
dredging of the channels.

No significant impacts are anticipated. Dredging and relocation of sediments will not impact overall coastal processes in the
Sound. Placement of dredged sediments in the Littoral Zone Area (LZA) may have a positive effect by placing more sand
into the littoral drift along Horn Island, thus slightly reducing erosion. Most of the LZA is within the boundaries of the Gulf
Islands National Seashore and the JCPA is coordinating with the National Park Service to obtain permits for placing
sediments in the LZA. Sediments not appropriate for the LZA will be placed in the Pascagoula Ocean Dredged Material

Disposal Site (ODMDS), where there is ample capacity to accommodate dredged material for both alternatives, in addition
to sediments anticipated from other activities in the project area, as described in the Dredged Material Management Plan.

Bathymetry No changes to existing conditions are Bathymetry in the dredging corridor will be permanently changed from a current depth of 9 to 13 feet to -42 feet MLLW,
anticipated. Minor changes due to consistent with the authorized depth of the existing channel. These changes would not impact areas outside of the physical
sediment deposition and continued disturbance and permanent alteration would be minor. The change to approximately 0.001 square mile of the bay bottom
maintenance dredging will continue. is not anticipated to adversely impact circulation patterns and other water movements. Temporary increase in elevation at

dredge material placement sites will not affect currents, tides or other water movements.

Hydrodynamics No changes to existing circulation No significant adverse impacts to the hydrodynamics of the Mississippi Sound, including tides, currents and salinity

patterns, tides, wave action, or salinity are
anticipated under existing conditions.

patterns, are expected. Placement of beneficial use material will help restore littoral drift. Small reduction in time required
for salinity levels to return to normal after heavy rain due to channel widening may occur. Impacts to salinity gradient
would be negligible and therefore little effect on salinity concentrations during low flows is anticipated. With no change in
the barrier island opening, no significant change or adverse impacts to tides, tidal currents or storm surge propagation
potential would be expected.

Navigation and Port
Facilities

Operational constraints would continue
to occur. The current conditions restrict
deep-draft vessels to one-way traffic,
restrict vessels greater than 700 feet
length overall (LOA) or draft greater than
36 feet to daylight travel, and impose
restrictions on travel due to wind and
current conditions..

No adverse impacts anticipated under either the Preferred Alternative or Alternative 2. Based on available information for
vessel transits, no increases in vessel traffic are anticipated beyond that anticipated without the project. Two-way traffic
and additional nighttime transits will allow more flexibility in vessel arrival and departure times. No significant effect on the
Port’s commodity base; deliveries of LNG will be expedited with fewer diversions to alternate ports. No significant effect on
charter or recreational boats, which are not restricted to deep shipping channels.

The Preferred Alternative will impact existing USCG-maintained
ATON along the western side of the channels. Eight range
structures, five lights, and ten buoys will be relocated.

Alternative 2 will impact existing USCG-maintained
ATON along the eastern and western sides of the
channels. Eighteen buoys and ten fixed lights will be
relocated.

Air Quality

No change from existing conditions.
However, emissions expected to continue
due to continued dredging and
sediment management activities.

Relatively small increase in emissions when compared to existing
sources in Jackson County, and thus minor short-term impacts
anticipated as a result of additional air emissions from harbor
vessels and land-based mobile sources (primarily combustion
emissions) during channel widening activities. No long-term
adverse impacts are expected.

Similar to proposed project, except that emissions will
be less as a result of a smaller dredging effort. Short
term impacts anticipated. No long-term adverse
impacts are expected.
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Table ES-1, cont’d

Resource

No-Action Alternative

Preferred Alternative Alternative 2

Noise

No change from existing conditions. Noise
levels consistent with ongoing Port and
maintenance dredging activities.

Noise impacts will be minor and temporary when measured by nearest noise sensitive receptors; no violations of local
noise control requirements are anticipated. Noise levels of additional activities will not exceed existing conditions. Noise
from dredging and ATON relocation activities could result in short-term displacement of seabirds and shorebirds that will
resume normal use of foraging and roosting areas when project is completed. Underwater noise impacts are expected to
be minor for marine mammals given shallow water depths, soft bottom conditions, and well-documented avoidance
behaviors of animals.

Hazardous, Toxic, and
Radioactive Waste
(HTRW)

No change from existing conditions.
Existing pipelines for crude oil transport
will remain in place. Approved and
regulated facilities will continue to handle
HTRW.

No hazardous materials will be released as a result of the proposed action. Landward facilities will not be affected by the
proposed project and any HTRW sites have been remediated or require no additional remediation. Locations of pipelines
crossing the channel are documented and approved spill response and other safety measures will be implemented to avoid
risks in the unlikely event of spills or leaks.

Water Quality

No changes to existing conditions
anticipated. Any existing vessel-associated
contamination would continue,
consistent with the present level of vessel
activities and channel maintenance.

Temporary impacts to water quality (temperature, salinity, dissolved oxygen (DO), total suspended solids) are anticipated
during dredging and subsequent dredged material placement due to water column mixing. Appropriate control measures
would limit these temporary impacts. Permanent effects on water temperature are expected in dredged areas given the
correlation between water depth and temperature. Temporary decrease in DO and increase in total suspended solids
levels are expected during dredging operations, similar to that associated with existing dredging activities. Some water
samples exceeded guidance quality criteria, but the existing 4-hour, 318-fold dilution factor adequately reduces the
potential impacts of these substances.

Sediment Quality

No changes to existing conditions
anticipated. Any existing vessel-associated
contamination would continue,
consistent with the present level of vessel
activities and channel maintenance.

Lead and dioxin in some sediment samples exceed criteria levels. Exceeded dioxin Toxicity Equivalency Quotient (TEQ)
values were attributable to the least toxic congener, indicating little likelihood of adverse impacts of dioxin congeners in
sediments. Prior to placement of dredged material, concurrence with the EPA is needed as to whether or not these findings
meet guidance for the Limiting Permissible Concentration (LPC) for lead and dioxin congeners in sediments.

Freshwater Aquatic,
Wetland, and Terrestrial
Plant Communities

No changes to existing conditions are
anticipated. Maintenance dredging would
continue. The distribution of these
communities is limited primarily to the
barrier islands and associated shallow
waters outside the project area.

Similar benefits to islands and barrier drifts are similar
to those under the Preferred Alternative. However,
Alternative 2 will provide 315,000 cy of material.
Because aquatic, wetland, and terrestrial plant
communities are absent from the project area, no
direct impacts to these organisms are anticipated.

Benefits to islands and barrier drifts are anticipated due to
supplementation of littoral drift with dredged materials suitable
for beneficial use at LZA. Preferred Alternative will provide
125,000 cy of material for beneficial use at the LZA site. Because
aquatic, wetland, and terrestrial plant communities are absent
from the project area, no direct impacts to these organisms are
anticipated.

Marine Aquatic
Communities

No changes to existing conditions are
anticipated. Temporary impacts of
continued maintenance dredging (e.g.
temporary effects of benthic organism
burial in dredge material placement sites)
will continue.

Impacts to open-water communities as a result of increased turbidity during dredging will be localized around the
immediate area of dredging and placement and limited to the duration of the plume at a given site, but may temporarily
impact localized primary production levels, finfish foraging and distribution patterns, and filter feeder filtering rates. There
would be a permanent conversion of 87.6 acres of shallow habitat to deeper habitat and temporary burial of benthic
organisms in placement sites. No long-term effects on benthic organisms are expected due to motility, rapid recovery of
benthic communities following temporary, short term impacts in the immediate vicinity of the area dredged. No long-term
turbidity impacts on artificial reefs are anticipated because of their distance from the proposed project area.

Fish and Wildlife

Temporary impacts of existing
maintenance dredging and disposal will
continue and include temporary
disruption of fish distribution patterns.

Permanent conversion of 87.6 acres of shallow habitat to deeper habitat. Short-term turbidity increase during construction
and placement of dredge material may temporarily impact fisheries species (including recreational and commercial
species), associated prey, and success of foraging bird species that dive or plunge for food. Could cause temporary impact
on nesting and roosting behavior during dredge material placement. Species should return once project is complete.
Temporary disruption of fish and wildlife during dredging is anticipated but no long term impacts expected. Potential
temporary reduction in quality of Essential Fish Habitat (EFH) and displacement of individual species; no contamination
issues or significant impacts to federally managed species. No contamination issues anticipated from beneficial use of
sediments.
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Table ES-1, cont’d

Resource

No-Action Alternative

Preferred Alternative Alternative 2

Threatened and
Endangered Species

No changes to existing conditions and no
significant adverse impacts are
anticipated under existing conditions. Any
displaced animals would be expected to
resume normal use of the area following
maintenance dredging.

Temporary changes include underwater noise caused by dredging and placement of sediments, potential changes to DO,
turbidity, sediments, and predator/prey dynamics for benthic feeders.

Potential temporary displacement of West Indian manatee, Gulf Sturgeon, Alabama shad, bald eagle, brown pelican,
Mississippi sandhill crane, and piping plover may occur. Migration windows for construction will be recognized to avoid
potential harm during sturgeon migration.

Sea Level Rise/
Climate Change

Continued rapid land loss from barrier
island s is anticipated as a result of rising
sea level, frequent intense storms, and
reduced sediment supply.

Continued trends in greenhouse gas
emissions. Continued effects of sea level
rise (SLR), including erosion, reduced
sediment supply, and more frequent and
intense storms, are also anticipated.

Addition of dredged materials for beneficial use (125,000 cy with Preferred Alternative and 315,000 cy with Alternative 2)
would supplement sediment budgets in project area and ameliorate continued land loss and shifts associated with barrier
islands. Alteration of longshore sediment delivery across the channel may increase vulnerability of coastal barrier islands,
specifically Horn Island.

Greenhouse gas (GHG) emissions associated with dredging activities and on-road vehicles as part of the proposed project
would be so small as to be a negligible consideration. The main potential source of GHG emissions would be the loss of
carbon sequestered in the ecosystem. Increases in GHG can exacerbate existing effects of SLR, including erosion, reduced
sediment supply, and increased occurrence and intensity of storm events, which in turn may require additional
maintenance dredging in channels. Addition of dredged materials for beneficial use would help reduce continued land loss
and shifts associated with barrier islands by supplementing sediment budgets in project area. Alteration of longshore
sediment delivery across the channel may increase vulnerability of coastal barrier islands, specifically Horn Island.

Cultural Resources

No additional impacts anticipated, as no
new activities would occur (maintenance
dredging would continue). Adverse
impacts to existing in situ burials and
remaining portions of sites 22JA516 and
22JA618 would continue. Anticipated
impacts to cultural and archaeological
resources will require mitigative actions
developed through a Memorandum of
Agreement between the Mississippi
Department of Archives and History,
USACE, and Advisory Council for Historic
Preservation.

Anticipated impacts to cultural and archaeological resources will require mitigation actions developed through a
Memorandum of Agreement between the Mississippi Department of Archives and History, USACE, and the Advisory
Council for Historic Preservation. According to the USACE Mobile District, there is not currently an MOA or formal burial
treatment plan in place. The USACE Mobile District has proposed a draft work plan for the archaeological Phase Ill data
recovery of the 22JA516 archaeological site if the site cannot be avoided as part of the proposed project. The draft work
plan contains environmental and site-specific cultural overviews, an overview of completed cultural resources work at the
site, a research design, Phase Ill archaeological methods, laboratory and specialized analysis methods, methods to curate
materials, public interpretation/education, USACE-prepared Plan for the Treatment of Human Remains, and a project
schedule. The USACE Mobile District has also initiated consultation with the MDAH and interested federally recognized
Native American tribes.

Land Use

No change to land use, utilities, public
safety, transportation or parks,
recreational areas or other community
facilities is anticipated.

No adverse impacts anticipated. Reduced transit restrictions are expected to increase the efficiency of Port and channel
activities, maintain the safety of vessels transiting the Port and may help to improve the economy by providing more
opportunities at the Port. No increase in ground traffic is anticipated. No impacts to utilities or parks, recreational areas or
other community facilities are anticipated.

Widening along only the west side of the existing channel will
not affect existing marine terminals at the Port.

Widening along the east and west sides of the existing
channel will locate the channel closer to existing
marine facilities.

Socioeconomics

No changes to existing conditions without
the proposed project. Current and
projected population trends would
continue, and increases in population
following the post-Katrina decline are
anticipated.

Beneficial effects of the proposed project include temporary increase in jobs and migration of workers and associated
demand for temporary housing and spending of disposable income. Vessel transits are not anticipated to increase beyond
that anticipated under the No-Action Alternative; however, increased efficiencies would result in reduced operating costs
for vessel operators and greater availability of marine terminals, which would be an economic benefit for the vessel
operators and/or marine terminal.
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11 INTRODUCTION

The U.S. Army Corps of Engineers (USACE), Mobile District, Regulatory Division, has prepared this
Environmental Impact Statement (EIS) to assess the potential environmental impacts associated
with the proposed project, also referred to as the Bayou Casotte Harbor Improvement Project
(BCHIP). Under the proposed project, the existing Pascagoula Lower Sound/Bayou Casotte Federal
Channel segment of Pascagoula Harbor would be widened by 100 feet and excavated as necessary
to a depth consistent with the existing channel, and the northern portion of the Horn Island Pass
Channel would be widened as necessary to facilitate (ease) the transition between the two channel
segments. Included in the evaluation is the beneficial use and placement of dredged material.

The EIS is intended to be sufficient in scope to address Federal, state, and local requirements with
respect to the proposed project activities and permit approvals, and to address requirements under
the National Environmental Policy Act (NEPA) of 1969.

1.2 REGULATORY AND PLANNING DIVISION PROCESSES

USACE is evaluating the Jackson County Port Authority (JCPA)/Port of Pascagoula (Port) applica-
tion for a Department of the Army permit under Section 404 of the Clean Water Act (CWA), Section
10 of the Rivers and Harbors Act (RHA) of 1899, and Section 103 of the Marine Protection,
Research, and Sanctuaries Act (MPRSA). A joint public notice for the permit application (SAM-2011-
00389-PAH) was issued by the USACE on April 15, 2011. Based on the permit application submitted
by the Port, the USACE determined that the permitting action for the proposed dredge and fill
activities constitutes a major Federal action. In accordance with NEPA, this EIS has been prepared
to analyze and disclose the potential impacts of the proposed project and associated reasonable
alternatives on the natural and human environment. The USACE is the lead Federal agency for the
preparation of this EIS in compliance with the requirements of NEPA and the President’s Council on
Environmental Quality (CEQ) regulations for implementing NEPA (Title 40 Code of Federal
Regulations [C.F.R.] Parts 1500 to 1508 [40 C.F.R.]). The action requires compliance with Section
404 of the CWA for the discharge of dredged or fill material into waters of the United States,
including a Section 404(b)(1) analysis to help ensure compliance. This EIS was prepared in support
of the regulatory process for the specific permit application and proposed project. The proposed
Federal action is the issuance of a permit to dredge or excavate adjacent to a Federal Navigation
Channel in or affecting navigable waters of the U.S. The EIS evaluates potential impacts on the
human environment from proposed channel widening activities and the placement of dredged
material in an Ocean Dredged Material Disposal Site (ODMDS) and the designated Littoral Zone
Area (LZA) east and south of Horn Island that could be suitable for beneficial use. The USACE may
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ultimately make a determination to approve the permit, approve the permit with conditions, or
deny the permit for the above project.

The regulatory EIS will also support non-Federal construction of the project. A separate Civil Works
EIS and Feasibility Study are being prepared concurrently by the USACE Planning Division to
evaluate whether there is a Federal interest in assuming maintenance of the widened channel. It is
anticipated that the excavated area (or channel improvements) would become part of the Federal
Navigation Channel and that the Federal government would assume maintenance of the widened
channel (pending approval of the USACE Civil Works EIS). The outcome of the Civil Works EIS will
determine whether the Federal government will assume maintenance responsibilities for the
widened portions of the channel.

The Port requested the USACE conduct a Feasibility Study of the Bayou Casotte Harbor Channel
Improvement Project in Fall of 2008 under authority of Section 204 of the WRDA of 1986 [Public
Law (PL) 99-662; 33 U.S.C. 2232, as amended], which authorizes the review of water resources
projects, primarily flood control and navigation projects, to determine the need for modifications in
the structures and operations of such projects for the purposes of improvement of the quality of the
environment. The Civil Works EIS is in progress.

13 USACE REGULATORY PUBLIC INTEREST REVIEW PROCESS

The concept of public and private need for the proposed action is important to the balancing
process of the USACE public interest review (33 C.F.R. 320.4(a)). A private applicant’s proposal may
satisfy both a public and a private need (e.g., providing the public with needed goods and services).
A public sector applicant’s project is presumed to address some public need, such as public
recreation. With regard to private projects, Department of the Army regulations (33 C.F.R. 320.4
(q)) state that the USACE will generally not concern itself with the question of whether a proposed
project will earn a profit or become economically viable, or whether it is needed in the market
place. In regard to public projects, the USACE can defer to a state or other government entity
decision to spend non-Federal public money. However, regulations require that the USACE make an
independent review of the public need for a project from the perspective of the overall public
interest. This independent review is relevant to the USACE permit decision. The USACE will
question the public need for a project if the proposed project appears to be unduly speculative. In
the public interest review, the USACE has the responsibility to balance public interest need or
benefits against public interest detriments. The decision of whether to authorize a proposed project
and the conditions under which it will be allowed are determined by the outcome of this general
balancing process, primarily as it relates to navigation. This EIS provides the basis of the public
interest review process undertaken by the USACE.
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14 PURPOSE AND NEED

As stated by the Applicant, the purpose of the proposed project is to widen the Pascagoula Lower
Sound and Bayou Casotte navigation channels from Horn Island Pass to the turning basin in Bayou
Casotte, alleviate current vessel transit restrictions, and increase travel efficiencies for vessel
transit. The current width of the channel imposes transit limitations for marine vessel traffic that
delays vessels and fosters inefficient use of the channels and harbor. The proposed project is
intended to:

o Reconfigure the channel to alleviate the current transit restrictions and increase travel
efficiencies for vessel transit.

e Improve conditions for Port operations.

e Maintain or improve the current level of safety for vessel operations under the improved
conditions.

The proposed project is needed to reduce present transit restrictions along Pascagoula Lower
Sound and Bayou Casotte navigation channel. The existing federally authorized channel dimensions
restrict deep-draft vessels to one-way traffic, restrict vessels greater than 700 feet length overall
(LOA) or draft greater than 36 feet to daylight travel, and impose restrictions on travel due to wind
and current conditions. Estimates by Hackett (2003) for Gulf Coast ports indicate an expected
annual increase in tanker calls of 1.9 percent and dry bulk calls of 2.0 percent.

e Economic pressure and technological advances have generally resulted in a trend towards
production of larger ships, which has increased channel improvement needs. A significant
overall increase in demand for shipping is projected due to globalization and large increases
in commodity trade (Hackett 2003). The existing fleet will grow, and newer ships will likely
be larger in pursuit of economic efficiency (Waters et al. 2000). The proposed project will
reduce existing channel and harbor restrictions, thereby improving operating conditions
and efficiency in the channel and harbor. Specific benefits anticipated as a result of the
proposed project are listed below. Transit during dark hours for crude oil tankers (in
ballast) and Panamax bulk carriers.

e Transit of liquefied natural gas (LNG) tankers during higher wind and current conditions
than present conditions permit.

e Two way traffic under established conditions and criteria.

e Improved terminal operations and increased production hours due to decreased number of
delays.

No new facilities or vessel traffic are dependent upon the proposed project and no increase in
vessel traffic is expected to result from the channel widening alternatives. However, increased
growth and vessel traffic are anticipated as a result of continued economic recovery following
Hurricane Katrina. Both the Pascagoula River Harbor and Bayou Casotte Harbor are densely
developed with little property available for development of new deep-draft marine terminals.
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Statistically, traffic is expected to increase, but that increase will be driven by increased capability,
demand, or utilization of existing facilities, not by the availability of a wider channel. The proposed
project will increase the ability of the Port to handle current and future marine vessel traffic in an
economical and efficient manner.

In addition to the NEPA-required purpose and need discussed above, the 404(b)(1) Guidelines
require that the USACE define the “basic project purpose” and the “overall project purpose” to
evaluate appropriate alternatives. The basic purpose is the most simple or irreducible objective of
the project and is used to determine whether the Applicant’s project is “water dependent” (40 C.F.R.
230.10(a)(3))- The water dependency test contained in the 404(b)(1) Guidelines creates a pre-
sumption that activities that do not require access to, proximity to, or siting within special aquatic
sites to fulfill their basic project purpose are not water dependent. Therefore, the 404(b)(1)
Guidelines state that practicable alternatives to non-water dependent activities are presumed to
exist, are less damaging, and are environmentally preferable to alternatives that involve discharges
into special aquatic sites (e.g., wetlands) (40 C.F.R. 230.10(a)(3)). The basic purpose of this project
would be to expand an existing ship navigation channel and is considered a water-dependent
activity.

The USACE must also define the overall project purpose. The overall project purpose establishes
the scope of the alternatives analysis and is used for evaluating practicable alternatives under the
404(b)(1) Guidelines. In accordance with the 404(b)(1) Guidelines and guidance from USACE
Headquarters (HQUSACE), the overall project purpose must be specific enough to define the
Applicant’s needs, but not so narrow and restrictive as to preclude a proper evaluation of
alternatives. The USACE is responsible for controlling every aspect of the 404(b)(1) Guidelines
analysis (HQUSACE 1989). In this regard, defining the overall project purpose for issuance of
USACE permits is the sole responsibility of the USACE. While generally focusing of the Applicant’s
purpose and need statement, the USACE will, in all cases, exercise independent judgment in
defining the purpose and need for the project from both the Applicant’s and the public’s
perspectives (33 C.F.R. Part 325; 53 Fed. Reg. 3120). The overall purpose of the proposed project
would be to improve operating conditions and efficiency in the Pascagoula Lower Sound and Bayou
Casotte channels and Bayou Casotte Harbor.

1.5 SCOPE OF THE DOCUMENT AND ENVIRONMENTAL
ANALYSIS

This EIS was developed in accordance with NEPA and implementing regulations issued by the CEQ
(40 C.F.R. Parts 1500-1508); and USACE implementing regulations under 33 C.F.R. Part 325,
Appendix B. The purpose of this EIS is to inform decision makers and the public of the likely
environmental consequences of the proposed action and alternatives.
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This EIS identifies, documents, and evaluates potential effects of widening the Pascagoula Lower
Sound/Bayou Casotte Federal Channel and placement of new work dredged material on the natural
and human environment An interdisciplinary team of scientists, planners, economists, engineers,
archaeologists, and historians has analyzed the proposed action and alternatives with respect to
existing conditions in the study area and identified relevant beneficial and adverse effects
associated with the action. The permit application evaluated in this EIS includes widening portions
of the existing Federal Navigation Channel. The proposed project does not include increasing the
depth of the channel.

This EIS is prepared for the USACE Regulatory Process for the permit application received from the
Port. As described previously, the Federal assumption of maintenance under Section 204(f) is being
addressed in a parallel Civil Works EIS. For the purpose of this EIS, it is assumed that maintenance
dredging would be conducted by the Federal government. Federal assumption of maintenance
dredging of the Lower Sound/Bayou Casotte Federal Navigation Channel segment of Pascagoula
Harbor is addressed in Section 5, Cumulative Impacts, of this EIS and is not part of the alternatives
analysis.

The National Marine Fisheries Service (NMFS) and U.S. Coast Guard (USCG) are cooperating
agencies for the preparation of this EIS. A cooperating agency has jurisdiction by law or special
expertise with respect to environmental impacts involved with the proposal, and is involved in the
NEPA analysis. Additional agency (and public) coordination is discussed in Section 12 of this EIS.

1.6 DESCRIPTION OF PROPOSED PROJECT

The proposed project evaluated in this EIS is the dredging of approximately 38,200 linear feet
(7.2 miles) of the existing Pascagoula Lower Sound/Bayou Casotte Federal Navigation Channel
segment to widen the channel from the federally authorized width of 350 feet and depth of -42 feet
mean lower low water (MLLW) (with 2 feet of allowable overdepth and 2 feet of advanced
maintenance) to a width of 450 feet, parallel to the existing channel centerline, and to the existing
federally authorized depth of -42 feet MLLW The proposed project would include placement of the
dredged material resulting from the channel modification (referred to as new work dredged
material). As described previously, potential impacts associated with future maintenance are
addressed in Section 5, Cumulative Impacts, of this EIS, and in the Civil Works EIS. Project
alternatives are described in section 2.3.1.

1.7 STUDY AREA AND PROJECT AREA

The Port of Pascagoula is located in southeastern Mississippi on the Mississippi Sound in/adjacent
to the City of Pascagoula in Jackson County, Mississippi, south of Interstate Highway 10 and U.S.
Highway 90. The Mississippi Sound extends from Lake Borgne, Louisiana, to Mobile Bay, Alabama,
and is geographically separated from the Gulf of Mexico by a series of narrow islands and sand bars.
The Bayou Casotte Harbor and Pascagoula River Harbor are accessible via navigation channels that
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are part of the Pascagoula Navigation Project, which extends approximately 18 miles offshore from
the Port. The Pascagoula Navigation Project enters the Mississippi Sound from the Gulf of Mexico,
passes between Horn Island and Petit Bois Island, crosses the Gulf Intracoastal Waterway (GIWW)
and then branches into two channel segments that provide access to the Bayou Casotte and
Pascagoula River harbors. The eastern channel leads to the Bayou Casotte Harbor and the western
channel leads to the Pascagoula River Harbor. The proposed project encompasses the Pascagoula
Lower Sound and Bayou Casotte channel that extends from the northern limit of Horn Island Pass
to the Bayou Casotte Harbor south of the turning basin.

A study area was defined to represent the area of resources potentially and indirectly affected by
the proposed project (Figure 1.7-1). The study area for a specific resource, if different from
Figure 1.7-1, will be defined in the section describing the existing conditions for that resource
(Section 3). The study area for this EIS is based on and includes:

o Relevant watershed segments established by the U.S. Environmental Protection Agency
(EPA), Office of Water (Pointe aux Chenes Bay, Horn Island, Petit Bois Island, and Singing
River Island in Mississippi Sound)

o Extent of sediment plumes and effects of local currents (Johnson et al. 2010, Vinogradova
2005)

The project area is a subset of the study area, and is represented by the existing channel footprint
and proposed alternatives. The project area defines the area of direct impacts on the resources
addressed that may be anticipated as a result of the alternatives, is defined by the areas listed
below, and is shown in Figure 1.7-1.

e Pascagoula Lower Sound/Bayou Casotte Federal Navigation Channel segments proposed for
widening

e A buffer of 1,000 feet to include Mississippi Department of Environmental Quality (MDEQ)
recommendations for mixing zones (750 feet)

e Potential dredged material placement sites
— LZA (south and east of Horn Island)
— Pascagoula ODMDS
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2.0 DESCRIPTION AND EVALUATION OF ALTERNATIVES

2.1 INTRODUCTION

The Port of Pascagoula is the largest seaport in the state of Mississippi, moving over 35 million tons
of cargo on an annual basis. As described previously, the proposed project addressed by this EIS
includes widening the Lower Sound/Bayou Casotte Federal navigation channel to alleviate existing
transit restrictions on vessels using the Port.

In accordance with NEPA (32 C.F.R. 1502.14), the alternatives section is the heart of the EIS,
identifying the alternatives considered, explaining why certain options were eliminated from
further consideration, and evaluating potential impacts to identify the environmentally preferred
alternative. Based on the information and analyses presented in the Affected Environment and the
Environmental Consequences sections (sections 3 and 4, respectively), the environmental impacts
of potential alternatives are compared, thus sharply defining the issues and providing a clear basis
for choice among options by the decision maker and the public. The alternatives analysis includes
an evaluation of reasonable alternatives, including the No-Action Alternative. Some alternatives are
discussed and eliminated from detailed study; other alternatives are considered in detail in the EIS.

As a result of the decision process, the USACE may issue the permit, deny the permit, or issue the
permit with modifications or conditions. The No-Action Alternative is, in effect, equivalent to denial
of the permit by the USACE. While alternate sites would be considered alternatives for some
projects that address a national or statewide-need, the present permit application is for the Port of
Pascagoula only. Therefore, the types of alternatives addressed in this EIS are widening alternatives
and dredged material placement alternatives. No reasonable cost effective options for diverting
commodities or production from the Port to other facilities in the U.S. have been identified at this
time. Industries that use the Port of Pascagoula have invested in specialized features to handle their
commodities (e.g., Chevron Refinery and Mississippi Phosphates Corporation [MPC]).

2.2 ALTERNATIVES SCREENING CRITERIA

Screening criteria are used to narrow the field of possible alternatives. Criteria can be used to
eliminate alternatives and/or choose between similar alternatives. Alternatives that are not
eliminated here are analyzed further in this EIS. Screening criteria were developed to evaluate
alternatives with respect to meeting the purpose and need of the project. These include
modifications to the existing navigation channel to reduce vessel transit restrictions with the least
adverse environmental effect. These criteria require alternatives to be compatible with navigation
needs and consistent with the requirements of the vessels using the channels and Port and provide
a plan for the placement of new work dredged material. Existing available data and information
prepared specifically for this project included, but was not limited to, salinity model data, ship
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simulation study results, aerial photography, historical dredging records, and previously prepared
scientific and engineering reports relevant to the proposed project and study/project area.

Criteria were developed to identify alternatives that are feasible, reasonable, and should be
considered in detail. These criteria are outlined below and described in the sections that follow to
specifically address channel widening and dredged material placement with respect to environ-
mental considerations (including the human environment).

o Channel widening. The alternative provides a means of reducing existing vessel transit
restrictions at the Port of Pascagoula while maintaining the current level of safety (i.e.,
meets purpose and need), and:

— The alternative has acceptable impacts on other project uses (such as the shipping
industry and recreational users)

— The alternative results in the least environmental impact

— The alternative increases the ability to accommodate larger ships under a wider range
of weather conditions and increases the transit efficiency of other vessels

e Dredged material management. The alternative results in environmental benefits or in
minimal adverse environmental impact, for example:

— Beneficial use of dredged material:

m Potential habitat restoration opportunities associated with beneficial use of dredged
material

m Agency preference of beneficial use over open-water disposal due to habitat benefits

— Agency preference for placement of dredged material at the existing ODMDS versus
placement in open-water disposal areas in the Mississippi Sound to minimize habitat
impacts

— Constraints of upland placement associated with transportation costs
2.2.1 Channel Widening

Channel widening criteria included adequate width to safely and effectively reduce existing vessel
transit restrictions and minimize potential environmental impacts of dredging. The Lower
Pascagoula Sound/Bayou Casotte Federal navigation channel is currently maintained at -42 feet
MLLW (with 2 feet of allowable overdepth and 2 feet of advanced maintenance). Present transit
restrictions include one-way only and daylight only traffic due to channel width restrictions and
weather conditions. For example, high wind and/or strong currents can require ships to remain at
dock or at the sea buoy due to increased risk of vessels not maintaining channel alignment,
particularly at Horn Island Pass and the transition from the Lower Pascagoula Channel to Bayou
Casotte Channel.
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Vessels greater than 700 feet LOA or beam exceeding 125 feet or draft greater than 36 feet are
limited to daylight transit. Drill rigs with a beam greater than 300 feet are not recommended. In
addition, winds approaching 30 knots and/or seas 10 to 12 feet require that vessels will be handled
on a case-by-case basis. Drill rigs are limited in transit to winds 15 knots or less. Vessels over
785 feet LOA or 125 feet beam shall also be considered on a case by case basis, require prior
approval from the Port Authority, and may be required to have two pilots during transit. A vessel
that has made three port calls may be exempt from some or all of these restrictions, subject to
review by the pilots (Pascagoula Bar Pilots Association 2004).

The greatest transportation cost savings for these vessels are achieved by reducing these transit
restrictions. In addition, an increase in channel width would maintain the level of safety under
improved conditions and allow two-way and night transit in some instances. The selection of
channel alternatives therefore considered a range of increases in channel widths on either and both
sides of the channels. Based on the dimensions of existing and potential vessels using the Port, a
series of channel widening alternatives was developed to safely accommodate a range of vessels.

Nine channel widening alternatives are being evaluated in the concurrent USACE Civil Works EIS.
These alternatives are considered in this Regulatory EIS as a preliminary array of alternatives, and
include:

e 150 feet on west side of channel

e 150 feet on east side of channel

e 100 feet on west side of channel (Applicant’s Preferred Alternative)
e 100 feet on east side of channel

e 50 feet on west side of channel

e 50 feet on east side of channel

e 25 feet on each side of channel

e 50 feet on each side of channel

e 75 feet on each side of channel
2.2.2 Vessel Simulation Study Results

Vessel simulations using models that accounted for ship dynamics, area weather, and bay
hydrodynamics, were conducted for both the existing channel configuration and the potential
alternatives for improvements to the Pascagoula Lower Sound/Bayou Casotte Federal Channel
Ship captains, pilots, and ships officers and helmsmen, representatives from the Pascagoula Bar
Pilots Association, tug experts, representatives from Maritime Simulation Institute (MSI) and Moffat
& Nichol International, and various subject matter experts were part of the development and
validation of the geographic and hydrographic models and the execution of simulations for the
potential improvements. All simulations were completed by the MSI, formerly known as the Marine
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Safety International’s Training and Simulation Center in Newport (Middletown), Rhode Island. The
Vessel Maneuvering Simulations Report is provided in Appendix A.

The purpose of the simulations was to conduct a series of real-time maneuvering simulations to
evaluate the winds, waves, tides, currents and visibility of the one-way navigation channels leading
to and from the Gulf LNG Energy (GLE) Terminal located on the Bayou Casotte navigation channel.
The simulations were conducted using a 954 feet LOA, 142.5 feet beam gas carrier. A variety of
weather conditions were simulated using winds of up to 20 knots with gusts and varying current
velocity profiles up to one knot and included both flood and ebb tides. Up to four 60-ton bollard pull
Azimuth Stern Drive tractor tugs were used in the simulations. It should be noted that the useable
width of the channel when transited by the simulated carrier and associated tugs is reduced, due to
the additional width of the tugs outboard of the vessel, by 50 feet. A total of 116 vessel simulation
runs were conducted over the 3-year period. Simulations were considered successful when the
vessel navigated its course with little or no deviation from its anticipated track, or stayed within a
minimum of 100 feet from a fixed object in the berth maneuvering area or 50 feet from the edge of
the navigation channel.

The design vessel on which ship simulation and channel widths were based was approximately
950 feet LOA, had a beam of 155 feet, and a draft of approximately 39 feet, similar to the typical
LNG vessels that have called on the Gulf LNG terminal. The typical dredging area and depth, or
“prism,” for each channel alternative included 5 horizontal to 1 vertical side slopes and additional
2 feet of depth for advanced maintenance and 2 feet for allowable overdepth excavation on the
main channel and turning basin. The key locations at which improvements are needed, based on
vessel simulation results and pilot recommendations are listed below.

e North of Horn Island Pass for bend “easing” into the Pascagoula Lower Sound Channel
e Intersection of the Lower Pascagoula Channel with the GIWW

e Y-intersection of the Pascagoula Lower and Upper Sound Channels and Bayou Casotte
Channel

Based on simulation results, debriefing discussions following simulation runs, evaluations of vessel
track plots, and pilot recommendations, widening the channel 100 feet to the west and easing the
Horn Island Pass bends were found to provide the most effective improvements to increase the
availability of the channel for vessel transit under a much wider range of environmental conditions
than the existing channel. The 100-foot widening to the west increases the radius of the turn from
Horn Island Pass Channel to the Lower Pascagoula Channel, and increases the radius of the
available turning area at the entrance to the GLE dredged slip. A 500-foot channel model was
evaluated during some simulations; however, a 450-foot-wide channel provides the necessary
improvements to increase channel availability under a much broader range of operating conditions
with a lesser environmental impact and cost.
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2.2.3 Dredged Material Management

The general environmental criteria for navigation projects are identified in Federal environmental
statutes, executive orders, and planning guidelines. National policy requires fish and wildlife
resource conservation be given equal consideration with other study purposes in the formulation
and evaluation of alternatives. Thus, care was taken to preserve and protect significant ecological,
cultural, and natural resources. In developing and considering alternatives, particular emphasis

was placed on:

e Protection and preservation of the existing fish and wildlife resources, including estuaries,
wetland habitats, and water quality, and improvement of these resources by the use of
dredged material for beneficial use for creation and/or protection of habitat

e C(Consideration in the project design of the least disruptive construction techniques and
methods

e Preservation of significant historical and archaeological resources through avoidance of
impacts.

New work material would be generated in areas that have not been previously dredged; main-
tenance material would be obtained from areas where dredging has occurred and sedimentation
has affected the approved channel depths or widths. The new work and associated maintenance
material for the existing channel would have different physical characteristics, with differing effects
on the environment resulting from disposal activities. Once material has been removed from the
channel, it must be managed, placed, or disposed of, in an approved manner. Options for placement
of material include:

e Beneficial use of material (e.g., placement in the LZA) and/or placement in beneficial use
sites

e Placement in designated ODMDS

e Placement in designated or new upland confined placement areas

Material selected for beneficial use (including placement in beneficial use or other sites) must meet
criteria established by the EPA in Title 40 C.F.R, Parts 220-228, for the chemical and physical
characteristics of the sediments. Options for beneficial use provide opportunities for habitat
restoration and therefore require careful review, assessment, and evaluation to minimize any
potential negative effects of sediment placement in an aquatic or wetland environment. Dredged
material with sand content suitable for beneficial use would provide material for habitat
restoration activities in shallow nearshore waters (-14 feet to -22 feet MLLW). Granular and sandy
materials are appropriate for beach nourishment, parks, turtle nesting beaches, bird nesting
islands, wetlands restoration and/or establishment, and many other applications. Dredged material
with appropriate sand content may also be placed in the LZA and would increase the amount of
sediment (particularly sand) transported along the coast at an angle to the shoreline (also known as
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littoral drift), thereby helping to restore the sands deposited to the barrier islands via littoral
currents.

EPA-designated ODMDSs could be used as placement sites for dredged material when beneficial use
is not a viable option. The Pascagoula ODMDS is located just south of Horn Island. The site is bound
by Horn Island to the north, the Pascagoula Harbor Navigation Channel to the east, the navigation
safety fairway to the south, and a north-south line running through Dog Keys Pass to the west
(Figure 1.7-1). The Pascagoula ODMDS ranges from depths of about -38 feet in its northern portion
to over -52 feet in its southern portion. Placement of dredged material at the ODMDS is restricted
to depths below -20 feet MLLW. The site is considered to be dispersive (i.e., the deposited material
is dispersed during storms or strong current activity). The coordinates of the center of the site are
30°10'09"N and 88°39'12"W. The Pascagoula ODMDS was intended to be used for maintenance and
new work material from the Pascagoula Harbor Navigation Channel by private entities, such as the
Port, Huntington Ingalls Ship Systems Ingalls Operations, and the Chevron Refinery (EPA and
USACE 2006). Evaluation oversight is provided by the USACE, as they are the permitting agency for
the transport of dredged material under MPRSA Section 103, and the sediment evaluations and
testing are subject to EPA review and concurrence.

Upland confined placement areas are usually designated for use by certain entities and have
specific capacity limits. Placement of dredged material in such areas can be cost-prohibitive,
depending on the proximity of the placement area to the area being dredged. There are no available
upland placement sites proximate to the project area.

2.3 PRELIMINARY ARRAY OF ALTERNATIVES

Potential alternatives for this project have two components, as described previously: (1) channel
widening, and (2) dredged material placement. The initial array of channel widening alternatives
and dredged material management are presented in this section. Alternatives consistent with the
screening criteria were carried forward for further evaluation in Section 2.4. Alternatives that do
not meet the screening criteria were identified and eliminated from further evaluation.

2.3.1 Channel Widening Alternatives

The channel widening alternatives were evaluated using the screening criteria discussed in
Section 2.2. Table 2.3-1 provides a summary of the alternatives with respect to the project needs,
identifies alternatives eliminated from further consideration, and identifies alternatives carried
forward for further analyses. Alternatives were eliminated if they did not meet the screening
criteria discussed in Section 2.2.
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Final EIS for the Proposed Widening of the
Pascagoula Lower Sound/Bayou Casotte Channel

2: Description and Evaluation of Alternatives

Table 2.3-1
Preliminary Array of Channel Widening Alternatives

Channel Widening Alternative

Meets
Screening Criteria

Comment
(shaded cells eliminated from further evaluation)

150 feet on west side of channel

150 feet on east side of channel

100 feet on west side of channel
(Applicant’s Preferred Alternative)

100 feet on east side of channel

50 feet on west side of channel

50 feet on east side of channel

25 feet on each side of the
channel

50 feet on each side of the
channel

75 feet on each side of the
channel

No

No

Yes

No

No

No

No

Yes

No

Exceeds project need and is substantially more costly than
the proposed project ($23.6M vs. $32.6 M). More extensive
environmental impact when compared with 100-foot
expansion. West-side widening eases turns from Horn Island
Pass to the Pascagoula Lower Sound Channel and into Bayou
Casotte and ship berths.

Exceeds project need and is substantially more costly
(523.6M vs. $32.6 M). Increases environmental impact and
costs when compared with 100-foot expansion. East
widening places Navigation channel closer to existing marine
terminals.

Meets project need, i.e., alleviates existing navigation
restrictions at the Intersection of the Lower Pascagoula
Channel with the GIWW, eases the Horn Island Pass bends,
and the Y-intersection of the Lower and Upper Pascagoula
Channels and Bayou Casotte Channel. Also increases
availability of night transit and two-way traffic for many
vessels presently using the Port. West-side widening eases
turns from Horn Island Pass to the Pascagoula Lower Sound
Channel and into Bayou Casotte and ship berths.

Does not meet project need. Ship simulation results indicate
impacts to west bank. Does not increase turning area
available to vessels. East widening places Navigation channel
closer to existing marine terminals.

Does not meet project need. Does not increase turning radius
area available to vessels. Ship simulation results indicate
impacts to west bank. West-side widening eases turns from
Horn Island Pass to the Pascagoula Lower Sound Channel and
into Bayou Casotte and ship berths.

Does not meet project need. Does not increase turning area
available to vessels. Ship simulation results indicate impacts
to west bank. East widening places Navigation channel closer
to existing marine terminals.

Does not meet project need, i.e., does not alleviate existing
vessel restrictions.

Meets project need, i.e., alleviates existing vessel restrictions
by increasing available turning radius, especially at Horn
Island Pass, the “Y” in the channel, and the turning basin.

Exceeds project need and is substantially more costly than
the Applicant’s Preferred Alternative ($23.6M vs. $32.6M).
Greater environmental impacts relative to smaller channel
widening.
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Pascagoula Lower Sound/Bayou Casotte Channel 2: Description and Evaluation of Alternatives

Ship simulation results indicate that widening the channel by 100 feet is adequate to alleviate the
majority of vessel transit restrictions with respect to daylight transit only and one way only traffic
for much of the vessel traffic presently using the Port, as well as a variety of weather conditions and
both flood and ebb tides. The west-side widening eases the bend from Horn Island Pass Channel
into the Lower Pascagoula Channel and increases the area available to transition from the Upper
Pascagoula Channel into the turning basin and berth area. The activities requested under the
regulatory permit are exceeded if the channel is widened 150 feet and the cost of widening the
channel by 150 feet exceeds that of widening the channel by 100 feet. Consequently, widening the
channel by 150 feet has been eliminated from further consideration, as indicated by the shading of
this alternative in Table 2.3-1.

Navigation considerations include the ability of a vessel to effectively navigate between channel
segments during both inbound and outbound transits. Widening the west side of the existing
channel maintains the navigation buffer between the channel and the Gulf LNG Energy and Chevron
marine facilities, whereas widening on the east side would decrease the buffer. Additionally,
because the south turning basin is located on the west side of the channel, widening on the west
side provides improved access to the turning basin. Therefore, widening the channel by 100 feet on
the west side is more effective than widening it on the east side. Based on this, the channel
widening alternative of 100 feet on the east side was eliminated (shaded in Table 2.3-1).

The remaining two (unshaded) alternatives were considered for further evaluation (Section 2.4)
along with the No-Action Alternative.

2.3.2 Dredged Material Management

The proposed project requires the placement of new work and maintenance dredged material in an
environmentally acceptable and engineering and economically feasible manner. Proposed place-
ment options include LZA and ODMDS placement. In the interest of meeting the project purpose
and need while minimizing and mitigating for environmental impacts, the project Applicant met
with the State and Federal resource agencies listed below to develop the Dredged Material Manage-
ment Plan (DMMP). Agencies consulted regarding beneficial use of dredged material include:

e Mississippi Department of Environmental Quality (MDEQ)
e Mississippi Department of Marine Resources (MDMR)

e National Marine Fisheries Service (NMFS)

e National Park Service (NPS), Gulf Islands National Seashore
e U.S. Fish and Wildlife Service (USFWS)

e U.S. Environmental Protection Agency (EPA)

e U.S. Army Corps of Engineers (USACE)
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Final EIS for the Proposed Widening of the
Pascagoula Lower Sound/Bayou Casotte Channel 2: Description and Evaluation of Alternatives

Beneficial use for coastal Mississippi means that material dredged from Mississippi Sound is reused
in the system, as close to the dredged area as possible, rather than placing material in open water
disposal sites or in upland facilities. To facilitate retention of sediments in the system, Mississippi
code 9-27-61 requires dredging projects of over 2,500 cubic yards (cy) to be used beneficially if
there is a designated beneficial use site. The state of Mississippi views dredged material as a
potential reusable resource and that all disposal plans should include provisions for access to such
resources. The appropriateness of dredged material for beneficial use is dependent upon the nature
and quantity of the material required for each use.

There are no available approved beneficial use sites in the study area. Dredged material suitable for
beneficial use will be placed at the LZA and the remainder will be placed at the Pascagoula ODMDS,
as appropriate. Approximately 26.9 square miles of the Pascagoula ODMDS are presently available
for dredged material placement. Therefore, the Pascagoula ODMDS has ample capacity to
accommodate the proposed project. Dredged material quality is addressed under Section 103(b) of
MPRSA and is presented in this EIS.

Alternatives developed for placement of the material dredged from channel widening are discussed
in more detail in the DMMP (included in Appendix B). Each of the dredged material management
alternatives was considered further for the alternatives carried forward for this EIS. Based on
criteria described earlier in Section 2.2, alternatives considered for dredged material placement
that have the greatest potential environmental benefits are listed below.

o Beneficial use of dredged material (with appropriate sediment characteristics) via place-
ment in the designated LZA located south and east of Horn Island. The majority of the LZA is
located within the NPS Gulf Islands National Seashore Boundary; use of the LZA for disposal
would be coordinated with NPS.

o Beneficial use of dredged material (with appropriate sediment characteristics) via
placement in other designated beneficial use sites in proximity to the Pascagoula Harbor
Channel (e.g., Round Island, Singing River Island).

e Placement of dredged material at the designated Pascagoula ODMDS on the south side of
Horn Island.

e Open water (uncontained), thin-layer disposal of dredged material at designated open-
water disposal sites within the Mississippi Sound, adjacent to the Pascagoula Channel.

Several dredged material placement alternatives were eliminated from further consideration based
on preferences for beneficial use of material and previous commitments to other dredging projects
in the harbor. The eliminated alternatives are listed below.

e Dredged material (with appropriate sediment characteristics) via placement in beneficial
use sites proximate to the Pascagoula Harbor Channel (e.g., Round Island, Singing River
Island). These sites are either not yet permitted or do not have capacity for additional
material (capacity is designated for other projects), or have differing material charac-
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teristics. If a beneficial use site becomes available for use prior to construction, it will be
considered for placement of suitable material.

e Open water (uncontained), thin-layer disposal of dredged material at ODMDS other than the
Pascagoula ODMDS. This option does not include beneficial use, and an approved site is not
available (existing open-water sites adjacent to the Federal Channel are designated for
existing Federal Channel maintenance material only). Approved ODMDS locations may be
used when other open-water, beneficial use, or upland disposal options for dredged
material are not feasible. Currently, the only approved site proximate to the project
footprint is the Pascagoula ODMDS.

e Placement of dredged material (confined) at designated upland sites (contained). Currently,
there are no approved upland disposal sites available for the proposed quantities in the
vicinity of the proposed project. If a beneficial use site becomes available for use prior to
construction, it will be considered for placement of suitable material. However, transport to
upland sites would remove suitable material from the system and be cost prohibitive.

2.4 ALTERNATIVES CONSIDERED FOR FURTHER ANALYSIS

Based on the alternatives screening described above, two alternatives met the screening criteria
and are carried forward in this EIS for analysis and comparison, along with the No-Action
Alternative. Both of the action alternatives considered for detailed study include widening the
existing Pascagoula Lower Sound/Bayou Casotte Federal Channel an additional 100 feet. Improved
channel segments would parallel the centerline of the existing channels and would be approxi-
mately 7.2 miles in length (Figure 2.4-1). Both alternatives would include authorized advanced
maintenance and allowable overdepth excavation consistent with the depth of the Federal Project.
Channel slopes would have 1:5 slopes and excavation would be performed hydraulically. Under
both alternatives, less than 10 percent of the new work material would be predominantly sand and
therefore suitable for beneficial use (Anchor QEA 2012). Aids to navigation (ATON; e.g., USCG
beacons and centerline ranges) would require relocation under both the action alternatives.

Per NEPA requirements, the No-Action Alternative is considered further as part of the analysis of
environmental impacts. The No-Action Alternative includes the “future without project” conditions
and will be used for comparison with the Preferred Alternative and Alternative 2, both of which
address potential “future with project” conditions. The full analysis of these alternatives is
presented in Section 4, Environmental Consequences.

24.1 No-Action Alternative

The No-Action Alternative represents the future without project condition to compare to the final
array of alternatives. Under the No-Action Alternative, the Bayou Casotte and Pascagoula Lower
Sound channels would remain at present federally authorized widths and depths:
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e Pascagoula Lower Sound Channel segment at 42 feet deep (-42 feet MLLW) and 350 feet
wide, including with 2 feet of allowable overdepth and 2 feet of advanced maintenance

e Bayou Casotte Channel segment at 42 feet deep (-42 feet MLLW) and 350 feet wide,
including with 2 feet of allowable overdepth and 2 feet of advanced maintenance

e South turning basin at 42 feet deep (-42 feet MLLW), 1,150 feet long, and 1,120 feet wide,
including with 2 feet of allowable overdepth and 2 feet of advanced maintenance

No ATONs would require relocation. No new dredged material would be generated and no material
would be available for beneficial use. Dredged material from continued maintenance would still be
available.

2.4.2 Alternative 1: Applicant’s Preferred Alternative — Widen
the Existing Channel by 100 Feet on the West Side

Alternative 1, the Applicant’s Preferred Alternative (Preferred Alternative), includes dredging
approximately 38,200 feet (7.2 miles) of the existing Pascagoula Lower Sound/Bayou Casotte
Federal Channel segments to widen the channel 100 feet on the west side, parallel to the existing
channel centerline, to the existing depth of -42 feet MLLW (with authorized advanced maintenance
and allowable overdepth excavation consistent with the Federal Project), and the placement of the
approximately 3.4 million cubic yards (mcy) of dredged material in the LZA and ODMDS.

Twenty-three ATONs (eight existing range structures, ten buoys, and five fixed lights) would
require relocation under the Preferred Alternative. There is a 12-inch-diameter pipeline that
crosses Pascagoula Lower Sound Channel designated as a “spare” line that will be surveyed prior to
construction and may be removed under this alternative. Under the Preferred Alternative, dredged
material management would include placement of approximately 3.7 percent (125,000 cy) of the
dredged material in the designated LZA located east and south of Horn Island and placement of the
remainder of the material (approximately 3.3 mcy) in the Pascagoula ODMDS south of Horn Island.
The predominant current is east to west and fine sediments accumulate more quickly on the west
side of the channel. Therefore, the volume of dredged material available for beneficial use under
this alternative is limited due to the excavation of material from the west side of the channel. The
majority of the LZA is located within the NPS Gulf Islands National Seashore Boundary. The Port of
Pascagoula is coordinating with and applying for a Special Use Permit with NPS.

As discussed in Section 1.5, maintenance dredging will be addressed during the 204(f) Federal
assumption of maintenance process, and is therefore discussed in Section 5, Cumulative Impacts, of
this EIS.
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Proposed dredging is anticipated to be accomplished using methods including, but not limited to:

o Hopper hydraulic dredge - a self propelled vessel, which can dredge, store, transport, and
place material.

e Mechanical (e.g., clamshell) dredge - uses a bucket to excavate and elevate the dredged
material to the surface for transport to a placement location.

e (Cutterhead hydraulic dredge - cuts, slurries, and transports the material from the site to the
placement area via a pipeline.

243 Alternative 2: Widen the Existing Channel by 50 Feet on
Each Side

Alternative 2 includes dredging approximately 38,200 feet (7.2 miles) along the length of the
existing Pascagoula Lower Sound/Bayou Casotte Federal Channel segments to widen the channel
by 50 feet on each side, parallel to the existing channel centerline, to the existing depth of -42 feet
MLLW, and the placement of approximately 3.3 mcy of associated dredged material as beneficial
use and in the ODMDS. Twenty-eight ATONs (eighteen buoys and ten fixed lights) would require
relocation under Alternative 2. The spare 12-inch-diameter pipeline that crosses a portion of the
channel to be dredged may be removed under this alternative.

Under Alternative 2, dredged material management will include beneficial use placement of
approximately 9.6 percent (315,000 cy) of the dredged material in the designated LZA located east
and south of Horn Island and placement of the remainder of the material (approximately 3.0 mcy)
in the Pascagoula ODMDS south of Horn Island. The larger volume of material available for
beneficial use under Alternative 2 is due to dredging along both sides of the channel. Sediments on
the east side of the channel tend to have a greater sand content due to the east-west currents and
fine sediments tend to accumulate on the west side of the channel rather than the east side. As
discussed under Alternative 1, the majority of the LZA is located within the NPS Gulf Islands
National Seashore Boundary. The Port of Pascagoula is coordinating with and applying for a Special
Use Permit with NPS.

As discussed in Section 1.5, maintenance dredging will be addressed during the 204(f) Federal
Assumption of Maintenance process, and is therefore discussed in the Cumulative Impacts section
of this EIS. Proposed dredging would be completed using methods as described under Alternative 1.

2.5 COMPARISON OF ALTERNATIVES

A summary of channel widening characteristics for the three alternatives carried forward for
detailed analysis in the EIS (No-Action, the Preferred Alternative [Alternative 1], and Alternative 2)
is presented in Table 2.5-1. Dredging for the channel widening would be implemented by the Port
(Applicant). Dredging is anticipated to begin in late 2014 or early 2015.
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Alternative 1 (100 feet widening on the west side of the channel) was selected by the Permit
Applicant as the Preferred Alternative because it alleviates more of the existing vessel transit
restrictions (e.g., eases turns) than the project would under Alternative 2. This alternative meets
the purpose and need for the project and will benefit existing facilities that use the channel and/or
the Port, such as Chevron Pascagoula Refinery (Chevron Shipping Co.), MPC, Signal International
LLC (east yard), VT Halter Marine, Gulf LNG Energy LLC, First Chemical Corporation, and Ingalls
Shipbuilding. Table 2.5-2 provides a summary of potential direct and indirect impacts of each

alternative.
Table 2.5-1
Summary of Channel Widening Characteristics of
Alternatives Selected for Further Evaluation
Preferred Alternative
Project Component No-Action (Alternative 1) Alternative 2
Additional width No additional 100 feet on west side 50 feet on each side
widening of existing channel of existing channel
Proposed channel depth x width -42 feet MLLW -42 feet MLLW x 450 -42 feet MLLW x 450
x 350 feet feet feet
New dredged volume 0 3,390,000 cy 3,290,000 cy
New beneficial use to LZA 0 125,000 cy 315,000 cy
Dredged material to ODMDS 0 3,260,000 cy 2,980,000 cy
Number of required USCG Aids to 0 23 28
Navigation relocations
Estimated cost of new work dredging 0 $24,600,000 $20,700,000
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Table 2.5-2
Summary of Impacts by Alternative

Resource

No-Action Alternative

Preferred Alternative

Alternative 2

Geology

No change from existing conditions.
Negligible changes to bottom depths of
existing channel due to sedimentation
and continued maintenance dredging.

No significant adverse impacts are anticipated. About 3.4 mcy of
new work sediments and placement at approved LZA and
ODMDS, including about 125,000 cy of littoral sands for
beneficial use. Dredging and relocation of sediments will not
interfere with natural movement and deposition of sediments in
the Sound.

No significant adverse impacts are anticipated. Similar
to the Preferred Alternative except that dredge
volumes are smaller. Removal and relocation of
approximately 3.3 mcy of sediment to designated
placement areas, including approximately 315,000 cy
of littoral sands.

Coastal Processes

No changes to existing conditions are
anticipated. Impacts limited to those
associated with continued maintenance
dredging of the channels.

No significant impacts are anticipated. Dredging and relocation of sediments will not impact overall coastal processes in the
Sound. Placement of dredged sediments in the Littoral Zone Area (LZA) may have a positive effect by placing more sand
into the littoral drift along Horn Island, thus slightly reducing erosion. Most of the LZA is within the boundaries of the Gulf
Islands National Seashore and the JCPA is coordinating with the National Park Service to obtain permits for placing
sediments in the LZA. Sediments not appropriate for the LZA will be placed in the Pascagoula Ocean Dredged Material
Disposal Site (ODMDS), where there is ample capacity to accommodate dredged material for both alternatives, in addition
to sediments anticipated from other activities in the project area, as described in the Dredged Material Management Plan.

Bathymetry No changes to existing conditions are Bathymetry in the dredging corridor will be permanently changed from a current depth of 9 to 13 feet to -42 feet MLLW,
anticipated. Minor changes due to consistent with the authorized depth of the existing channel. These changes would not impact areas outside of the physical
sediment deposition and continued disturbance and permanent alteration would be minor. The change to approximately 0.001 square mile of the bay bottom
maintenance dredging will continue. is not anticipated to adversely impact circulation patterns and other water movements. Temporary increase in elevation at

dredge material placement sites will not affect currents, tides or other water movements.

Hydrodynamics No changes to existing circulation No significant adverse impacts to the hydrodynamics of the Mississippi Sound, including tides, currents and salinity

patterns, tides, wave action, or salinity are
anticipated under existing conditions.

patterns, are expected. Placement of beneficial use material will help restore littoral drift. Small reduction in time required
for salinity levels to return to normal after heavy rain due to channel widening may occur. Impacts to salinity gradient
would be negligible and therefore little effect on salinity concentrations during low flows is anticipated. With no change in
the barrier island opening, no significant change or adverse impacts to tides, tidal currents or storm surge propagation
potential would be expected.

Navigation and Port
Facilities

Operational constraints would continue
to occur. The current conditions restrict
deep-draft vessels to one-way traffic,
restrict vessels greater than 700 feet length
overall (LOA\) or draft greater than 36 feet
to daylight travel, and impose restrictions
on travel due to wind and current
conditions.

No adverse impacts anticipated under either the Preferred Alternative or Alternative 2. Based on available information for
vessel transits, no increases in vessel traffic are anticipated beyond that anticipated without the project. Two-way traffic
and additional nighttime transits will allow more flexibility in vessel arrival and departure times. No significant effect on the
Port’s commodity base; deliveries of LNG will be expedited with fewer diversions to alternate ports. No significant effect on
charter or recreational boats, which are not restricted to deep shipping channels.

The Preferred Alternative will impact existing USCG-maintained
ATON along the western side of the channels. Eight range

Alternative 2 will impact existing USCG-maintained
ATON along the eastern and western sides of the

structures, five lights, and ten buoys will be relocated.

channels. Eighteen buoys and ten fixed lights will be
relocated.

Air Quality

No change from existing conditions.
However, emissions expected to continue
due to continued dredging and
sediment management activities.

Relatively small increase in emissions when compared to existing
sources in Jackson County, and thus minor short-term impacts
anticipated as a result of additional air emissions from harbor
vessels and land-based mobile sources (primarily combustion
emissions) during channel widening activities. No long-term
adverse impacts are expected.

Similar to proposed project, except that emissions will
be less as a result of a smaller dredging effort. Short
term impacts anticipated. No long-term adverse
impacts are expected.
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Table 2.5-2, cont’d

Resource

No-Action Alternative

Preferred Alternative Alternative 2

Noise

No change from existing conditions. Noise
levels consistent with ongoing Port and
maintenance dredging activities.

Noise impacts will be minor and temporary when measured by nearest noise sensitive receptors; no violations of local
noise control requirements are anticipated. Noise levels of additional activities will not exceed existing conditions. Noise
from dredging and ATON relocation activities could result in short-term displacement of seabirds and shorebirds that will
resume normal use of foraging and roosting areas when project is completed. Underwater noise impacts are expected to
be minor for marine mammals given shallow water depths, soft bottom conditions, and well-documented avoidance
behaviors of animals.

Hazardous, Toxic, and
Radioactive Waste
(HTRW)

No change from existing conditions.
Existing pipelines for crude oil transport
will remain in place. Approved and
regulated facilities will continue to handle
HTRW.

No hazardous materials will be released as a result of the proposed action. Landward facilities will not be affected by the
proposed project and any HTRW sites have been remediated or require no additional remediation. Locations of pipelines
crossing the channel are documented and approved spill response and other safety measures will be implemented to avoid
risks in the unlikely event of spills or leaks.

Water Quality

No changes to existing conditions
anticipated. Any existing vessel-associated
contamination would continue,
consistent with the present level of vessel
activities and channel maintenance.

Temporary impacts to water quality (temperature, salinity, dissolved oxygen (DO), total suspended solids) are anticipated
during dredging and subsequent dredged material placement due to water column mixing. Appropriate control measures
would limit these temporary impacts. Permanent effects on water temperature are expected in dredged areas given the
correlation between water depth and temperature. Temporary decrease in DO and increase in total suspended solids
levels are expected during dredging operations, similar to that associated with existing dredging activities. Some water
samples exceeded guidance quality criteria, but the existing 4-hour, 318-fold dilution factor adequately reduces the
potential impacts of these substances.

Sediment Quality

No changes to existing conditions
anticipated. Any existing vessel-associated
contamination would continue,
consistent with the present level of vessel
activities and channel maintenance.

Lead and dioxin in some sediment samples exceed criteria levels. Exceeded dioxin Toxicity Equivalency Quotient (TEQ)
values were attributable to the least toxic congener, indicating little likelihood of adverse impacts of dioxin congeners in
sediments. Prior to placement of dredged material, concurrence with the EPA is needed as to whether or not these findings
meet guidance for the Limiting Permissible Concentration (LPC) for lead and dioxin congeners in sediments.

Freshwater Aquatic,
Wetland, and Terrestrial
Plant Communities

No changes to existing conditions are
anticipated. Maintenance dredging would
continue. The distribution of these
communities is limited primarily to the
barrier islands and associated shallow
waters outside the project area.

Similar benefits to islands and barrier drifts are similar
to those under the Preferred Alternative. However,
Alternative 2 will provide 315,000 cy of material.
Because aquatic, wetland, and terrestrial plant
communities are absent from the project area, no
direct impacts to these organisms are anticipated.

Benefits to islands and barrier drifts are anticipated due to
supplementation of littoral drift with dredged materials suitable
for beneficial use at LZA. Preferred Alternative will provide
125,000 cy of material for beneficial use at the LZA site. Because
aquatic, wetland, and terrestrial plant communities are absent
from the project area, no direct impacts to these organisms are
anticipated.

Marine Aquatic
Communities

No changes to existing conditions are
anticipated. Temporary impacts of
continued maintenance dredging (e.g.
temporary effects of benthic organism
burial in dredge material placement sites)
will continue.

Impacts to open-water communities as a result of increased turbidity during dredging will be localized around the
immediate area of dredging and placement and limited to the duration of the plume at a given site, but may temporarily
impact localized primary production levels, finfish foraging and distribution patterns, and filter feeder filtering rates. There
would be a permanent conversion of 87.6 acres of shallow habitat to deeper habitat and temporary burial of benthic
organisms in placement sites. No long-term effects on benthic organisms are expected due to motility, rapid recovery of
benthic communities following temporary, short term impacts in the immediate vicinity of the area dredged. No long-term
turbidity impacts on artificial reefs are anticipated because of their distance from the proposed project area.

Fish and Wildlife

Temporary impacts of existing
maintenance dredging and disposal will
continue and include temporary
disruption of fish distribution patterns.

Permanent conversion of 87.6 acres of shallow habitat to deeper habitat. Short-term turbidity increase during construction
and placement of dredge material may temporarily impact fisheries species (including recreational and commercial
species), associated prey, and success of foraging bird species that dive or plunge for food. Could cause temporary impact
on nesting and roosting behavior during dredge material placement. Species should return once project is complete.
Temporary disruption of fish and wildlife during dredging is anticipated but no long term impacts expected. Potential
temporary reduction in quality of Essential Fish Habitat (EFH) and displacement of individual species; no contamination
issues or significant impacts to federally managed species. No contamination issues anticipated from beneficial use of
sediments.
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Table 2.5-2, cont’d

Resource

No-Action Alternative

Preferred Alternative Alternative 2

Threatened and
Endangered Species

No changes to existing conditions and no
significant adverse impacts are
anticipated under existing conditions. Any
displaced animals would be expected to
resume normal use of the area following
maintenance dredging.

Temporary changes include underwater noise caused by dredging and placement of sediments, potential changes to DO,
turbidity, sediments, and predator/prey dynamics for benthic feeders.

Potential temporary displacement of West Indian manatee, Gulf Sturgeon, Alabama shad, bald eagle, brown pelican,
Mississippi sandhill crane, and piping plover may occur. Migration windows for construction will be recognized to avoid
potential harm during sturgeon migration.

Sea Level Rise/
Climate Change

Continued rapid land loss from barrier
island s is anticipated as a result of rising
sea level, frequent intense storms, and
reduced sediment supply.

Continued trends in greenhouse gas
emissions. Continued effects of sea level
rise (SLR), including erosion, reduced
sediment supply, and more frequent and
intense storms, are also anticipated.

Addition of dredged materials for beneficial use (125,000 cy with Preferred Alternative and 315,000 cy with Alternative 2)
would supplement sediment budgets in project area and ameliorate continued land loss and shifts associated with barrier
islands. Alteration of longshore sediment delivery across the channel may increase vulnerability of coastal barrier islands,
specifically Horn Island.

Greenhouse gas (GHG) emissions associated with dredging activities and on-road vehicles as part of the proposed project
would be so small as to be a negligible consideration. The main potential source of GHG emissions would be the loss of
carbon sequestered in the ecosystem. Increases in GHG can exacerbate existing effects of SLR, including erosion, reduced
sediment supply, and increased occurrence and intensity of storm events, which in turn may require additional
maintenance dredging in channels. Addition of dredged materials for beneficial use would help reduce continued land loss
and shifts associated with barrier islands by supplementing sediment budgets in project area. Alteration of longshore
sediment delivery across the channel may increase vulnerability of coastal barrier islands, specifically Horn Island.

Cultural Resources

No additional impacts anticipated, as no
new activities would occur (maintenance
dredging would continue). Adverse
impacts to existing in situ burials and
remaining portions of sites 22JA516 and
22JA618 would continue. Anticipated
impacts to cultural and archaeological
resources will require mitigative actions
developed through a Memorandum of
Agreement between the Mississippi
Department of Archives and History,
USACE, and Advisory Council for Historic
Preservation.

Anticipated impacts to cultural and archaeological resources will require mitigation actions developed through a
Memorandum of Agreement between the Mississippi Department of Archives and History, USACE, and the Advisory
Council for Historic Preservation. According to the USACE Mobile District, there is not currently an MOA or formal burial
treatment plan in place. The USACE Mobile District has proposed a draft work plan for the archaeological Phase Ill data
recovery of the 22JA516 archaeological site if the site cannot be avoided as part of the proposed project. The draft work
plan contains environmental and site-specific cultural overviews, an overview of completed cultural resources work at the
site, a research design, Phase Ill archaeological methods, laboratory and specialized analysis methods, methods to curate
materials, public interpretation/education, USACE-prepared Plan for the Treatment of Human Remains, and a project
schedule. The USACE Mobile District has also initiated consultation with the MDAH and interested federally recognized
Native American tribes.

Land Use

No change to land use, utilities, public
safety, transportation or parks,
recreational areas or other community
facilities is anticipated.

No adverse impacts anticipated. Reduced transit restrictions are expected to increase the efficiency of Port and channel
activities, maintain the safety of vessels transiting the Port and may help to improve the economy by providing more
opportunities at the Port. No increase in ground traffic is anticipated. No impacts to utilities or parks, recreational areas or
other community facilities are anticipated.

Widening along only the west side of the existing channel will
not affect existing marine terminals at the Port.

Widening along the east and west sides of the existing
channel will locate the channel closer to existing
marine facilities.

Socioeconomics

No changes to existing conditions without
the proposed project. Current and
projected population trends would
continue, and increases in population
following the post-Katrina decline are
anticipated.

Beneficial effects of the proposed project include temporary increase in jobs and migration of workers and associated
demand for temporary housing and spending of disposable income. Vessel transits are not anticipated to increase beyond
that anticipated under the No-Action Alternative; however, increased efficiencies would result in reduced operating costs
for vessel operators and greater availability of marine terminals, which would be an economic benefit for the vessel
operators and/or marine terminal.




3.0 AFFECTED ENVIRONMENT

Section 3 presents a description of the existing conditions in the BCHIP study area. Existing
conditions provide the baseline for the No-Action Alternative and include future without-project
conditions as appropriate. Therefore, this section presents the context for the analysis of the
environmental consequences in Section 4. For the purposes of analysis in this EIS, unless otherwise
defined, the project area is defined as the geographic area that represents resources potentially
affected by the proposed project and the range of alternatives developed to meet the purpose and
need for the proposed project (see Figure 1.7-1).The project area for this EIS is based on and
includes the components listed below.

e Pascagoula Lower Sound/Bayou Casotte Federal Channel segment proposed for widening
e Potential dredged material placement sites

— LZA (south and east of Horn Island)
— Pascagoula ODMDS

e Extent of sediment plumes and effects of local currents (Johnson et al. 2010, Vinogradova
2005)

e A buffer of 1,000 feet in addition to the channel footprint to include MDEQ
recommendations for mixing zones (750 feet)

While some of the resources examined for this EIS extend beyond the project area, the study area is
large enough to encompass the potential impacts of the proposed project on the majority of
resources addressed in this EIS. The study area for a specific resource, if different from Figure 1.7-1,
will be defined in the resource section of this section.

3.1 GEOLOGY

The geologic setting presented here for the Pascagoula River Harbor area, which includes the Bayou
Casotte Harbor Channel, is based on information presented in the Final Supplemental EIS,
Pascagoula Harbor Navigation Channel (USACE 2010). This information is being used because the
two projects share the same geology and study area. It is important to examine the geology
resource because channel dredging has the potential to affect underlying geologic features, which
could interfere with the natural movement and deposition of sediments in the Mississippi Sound.

The mainland shoreline of the state of Mississippi formed in the Sangamon interglacial period,
approximately 110,000 to 130,000 years ago, when sea levels peaked at approximately 16 to
26 feet higher than current levels. Sea level began to decline again later in the Pleistocene Epoch as
temperatures cooled, between 15,000 and 70,000 years ago. As the sea level declined, river
trenches were eroded into the prairie terrace of the Gulf of Mexico farther out to sea than the
current location of the Mississippi barrier islands. As temperatures increased from the end of the
Wisconsin period to the early Holocene, approximately 12,000 to 15,000 years ago, sea level rose
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again, and stabilized at the current level by 4,500 years ago. During this era, sediment filled the
river trenches and the bays of the state of Mississippi coast formed (USACE 1989).

The existing shoreline along the state is located on the Gulfport Formation, underlain by the Biloxi
Formation (USACE 2010). The Gulfport Formation includes fine- to medium-grained sand, which is
often humate-stained. Humate is a dark brown to black organic-rich amorphous matter that formed
after deposition and permeated the lower Gulfport sand intervals. The Biloxi Formation is muddy
sand and fossil-rich. Holocene sediments are predominantly found in the Pascagoula Bay shoreline
and consist mostly of sandy fine-grained silts and clays with significant organic material (such as
marshes), generally unconsolidated, and ranging in thickness from 2.0 to 14.5 feet (USACE 2010).

Currently, the northeastern Gulf of Mexico, from western Florida to the Mississippi Delta, is
distinguished by three major geologic systems: the Mississippi-Alabama Shelf system, the western
Florida barrier island system, and the Mississippi Sound barrier island system (EPA 1991). The Gulf
of Mexico in the vicinity of Pascagoula is characterized by the Mississippi-Alabama Shelf system.
This system forms a triangular area south of the Mississippi barrier islands and extends from the
Mississippi River Delta to the De Soto Canyon to the 656-foot-depth contour. The Mississippi-
Alabama Shelf system is about 80 miles wide at its western edge and narrows to 35 miles to the
east. It is broad and nearly a flat plain bound on the landward side by the relatively steep and
narrow shoreface of the Mississippi Sound. Along the barrier islands the break in slope between
shoreface and shelf occurs at about -20 feet MLLW. In the eastern portion of the barrier islands, in
the vicinity of Dauphin Island, the shoreface has a gradient of -50 to -60 feet MLLW per 0.62 mile
and the shelf has a gradient of approximately -3.2 feet MLLW per 0.62 mile (EPA 1991).

The Mississippi Sound barrier island system is composed of segmented chains of sandy islands
broken by shallow passes having widths comparable to the lengths of the islands. Cat, Ship, Horn,
Petit Bois, and Dauphin islands make up the Mississippi Sound barrier island system. The barrier
islands along the Mississippi, Alabama, and western Florida coast were formed during the
submergence of dune beach ridges in the early Holocene, approximately 4,000 years ago (EPA
1986). At that time, these islands formed an island-shoal barrier 143 miles long between Dauphin
Island and the current location of metropolitan New Orleans. Between 2,300 and 3,000 years ago,
St. Bernard Delta sediments from the Mississippi River migrated into the Gulf of Mexico and settled
onto the sea bottom from 2 to 12.5 miles south of Cat, Ship, and Horn islands. These sediments
reduced wave energy from the west and stopped sediment accretion on Cat Island. After the
Mississippi River changed course and the St. Bernard Delta sediments no longer flowed into the
Gulf, erosion of existing delta sediments led to the erosion of the Mississippi coast marshlands
(USACE 1989).

The barrier islands migrated to the west over time, due to accretion of sediments on the western
ends and erosion on the eastern ends. The barrier island facies (rock characteristics), which
characterize the formation, composition, and fossil content of the rock, are typically well-sorted,
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medium-grained, mature quartzose sand with less than 3 percent feldspar and a mineral suite rich
in staurolite and kyanite. The facies have an average width of 2.5 miles and an average thickness of
40 feet. The barrier islands tend to feature sand beaches with dunes on the south shore and beach
or intermittent marsh on the north shore. The island interiors are typically broad, low sand flats
that are 1 to 2 feet above mean sea level (msl) or vegetated beach ridges 5 to 15 feet above msl
(USACE 1989).

3.2 COASTAL PROCESSES
3.2.1 Flood Elevations

The Federal Emergency Management Administration (FEMA) has developed a Flood Insurance Rate
Map to identify the extent of flood water inundation from a 100-year flood event. The 1 percent
annual chance flood (100-year flood, also known as the base flood), is a flood that has a 1 percent
chance of reoccurrence or being exceeded in any given year.

Port of Pascagoula Bayou Casotte Harbor Terminal Flood Zone

The Port of Pascagoula Bayou Casotte Harbor Terminal has an average base floodplain elevation of
between 14-16 feet and is mostly zoned AE and X except at some of the southernmost berths and
coastal land areas. Some pier style berths are designated zone VE with 17 feet flood elevation and
all coastal areas zoned VE. There are large areas zoned X that have a 0.2 percent annual chance of
flood. These appear to be dredged material storage locations with elevated dikes (FEMA 2009).

3.2.2 History of Severe Storms

The Pascagoula/Gulfport Mississippi coast is exceeded by only New Orleans and Galveston in the
northern Gulf of Mexico for the number of direct hurricane landfalls, with a total number ranging
between 15 and 19 storms in the past 60 years, according to the National Oceanic and Atmospheric
Administration (NOAA) website. The highest category for a named tropical weather event is H5
based on the Saffir-Simpson Hurricane Scale rating. Five of the worst storms impacting the United
States made landfall within 65 nautical miles of Pascagoula all with a Saffir-Simpson Hurricane
Scale rating of Category H5, at or near landfall. These storms include hurricanes Ethel 1960, Camille
in 1969, Georges in 1998, Ivan in 2004, and Katrina in 2005, all with winds in excess of 155 mph, at
or near landfall. Storms by category that have passed within a 65-nautical-mile radius of Pascagoula
are mapped in Figure 3.2-1. The information in the figure is from the NOAA website (NOAA 2011f).

3.23 Sediment Transport and Dredged Material Placement Sites

According to the USACE (2011a), prevailing winds from the east and associated waves induce
longshore currents that move sediment to the west in the Mississippi barrier island and mainland
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areas. As a result, the barrier islands migrate approximately 50 feet per year to the west. Annual
average wave conditions, including specific storm events, cause the beaches to shift due to
structures located along the Mississippi mainland coastline, though they remain relatively stable.
However, during higher wave conditions, sand typically bypasses these structures. Despite these
effects of longshore processes on beaches, cross-shore processes primarily control shoreline
response. Salinity-induced flocculation of silt and clay, originating from tributaries to the
Mississippi Sound, Mobile Bay, and rivers along the northern border, results in continuous
sediment accumulation in the Sound and associated navigation channel and produces elevated
turbidity levels, causing the Sound’s characteristic brown color.

A summary of bathymetric changes from the mid-1800s to 2009 (Buster and Morton 2011)
indicates that the bathymetry surrounding the Mississippi and Alabama barrier islands and
Mississippi Sound primarily reflects the processes that drive natural migration of a barrier-island
chain. Littoral processes, subsidence and sea level rise, and storm activity control natural
deposition and erosion of sediment in the nearshore environment, producing significant seafloor
changes in tandem with island movement from east to west. The changes to various morphological
coastal features include gains/losses of land, appearance/disappearance and locations/sizes of
inlets and shoals, and reworking of shoals along island perimeters and within passes between the
islands. Between the mid-1800s and the early 1900s, the majority of the system remained in its
natural state of reforming as a result of natural processes. After channels were dredged, the
dynamics of the island system changed. Migration of the islands was affected by the termination of
natural migration of Petit Bois and Ship Islands and decreasing downdrift sediment availability. The
channels dredged through Mississippi Sound prior to the surveys conducted in the 1960s show
probable linkage to increased overall accretion within the sound, especially around the channels
themselves. Other areas of accretion in the sound are probably due to natural processes, such as
overwash of barrier islands from storm activity and natural sediment accumulation in the deeper
central portion of Mississippi Sound, which acts as a sediment sink. The sediment entering
Mississippi Sound and being deposited just to the southeast of Biloxi Bay and to the north of Horn
Island may be trapped by the bathymetric highs around and to the south of Round Island.

There are two potential dredged material placement sites that could be utilized within the project
area to accept new work material excavated to complete the proposed channel widening: LZA and
Pascagoula ODMDS.

In 1991 the Pascagoula ODMDS was designated by the EPA for both new work and maintenance
material generated by the Pascagoula Harbor Channel area executed by both public and private
entities (Anchor QEA 2012, Appendix B). As a result, it requires no further permitting (but material
must be determined suitable for disposal). It is located just south of Horn Island and bound by Horn
Island to the north, the Pascagoula Harbor Navigation Channel to the east, the navigation safety
fairway to the south, and a north-south line running through Dog Keys Pass to the west (Figure
1.7-1). The coordinates of the center of the site are 30°10'09"N and 88°39'12"W. The Pascagoula

100024048/110165 3-5 August 25,2012



Final EIS for the Proposed Widening of the
Pascagoula Lower Sound/Bayou Casotte Channel 3: Affected Environment

ODMDS ranges from depths of about -38 feet MLLW in its northern portion to over -52 feet MLLW
in its southern portion (EPA and USACE 2006, Anchor QEA 2012). Placement of dredged material at
the ODMDS is restricted to depths below -20 feet MLLW.

As discussed in the DMMP (Anchor QEA 2012, Appendix B), there are significant offshore
hydrodynamic conditions at the Pascagoula ODMDS that would promote erosion and off-site
dispersion of newly placed dredged material. The “dispersiveness” of the site and associated
capacity has not been determined (EPA and USACE 2006). However, this site has been used by
previous new work and maintenance dredging events within the vicinity of the Port of Pascagoula
resulting in no documented capacity concerns. The estimated volume of sediments to be placed at
the ODMDS under the preferred alternative is 3.3 mcy, which is below the 10 mcy threshold
identified in the SMMP for evaluation of dispersive nature and long- and short-term capacity of new
work volumes. However, conservative estimates have been developed based on data available from
SMMP.

o Estimated dredged material volumes placed at the ODMDS through 2010 range from 50 to
80 mcy and projected estimates for the 10 years following 2006 (i.e., through 2016) are 3 to
8 mcy.

o Dredged material is placed in a designated portion of the ODMDS until the depth limitations
are reached before beginning placement in another designated portion of the ODMDS.

Therefore, a conservative estimate of remaining capacity of the ODMDS can be calculated based on
the areal extent of the ODMDS that has not been designated for use. Using the coordinates of the
designated ODMDS and the designated portions in use for sediment placement (Figure 1.7-1), the
remaining areal extent available is 26.9 square miles. Therefore, the Pascagoula ODMDS has ample
capacity to accommodate the proposed project.

The LZA (located between the -14- and -22-foot MLLW depth contours) is an open-water
dispersive site southeast of Horn Island and west of the existing Safety Fairway and the Horn Island
Pass, which has already been permitted for use. As discussed in the DMMP (Anchor QEA 2012,
Appendix B), the northeastern portion of the LZA is the most shallow area of the site, while the
southwestern region is the deepest. The site’s specific capacity for new dredged material is
unknown; however, this site has been used by previous new work and maintenance dredging
events within the vicinity of the Port of Pascagoula, resulting in no documented capacity concerns.
The proposed project sand quantity is not expected to exceed the site’s capacity. This site presents
an opportunity for the beneficial use of the sand component of the dredged material as the natural
east-to-west littoral drift will transport sandy sediments towards the barrier islands and other
nearshore areas. Although site maintenance is not a requirement, pre- and post-placement surveys
are necessary to determine on-site bathymetric conditions (to verify that capacity within any
subarea of the site has not exceeded the established limitations).
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3.3 BATHYMETRY

Mississippi Sound is a bay system extending from Lake Borgne, Louisiana, to Mobile Bay, Alabama,
comprising approximately 1,850 square miles. The southern boundary of the Sound consists of
widely spaced barrier islands (Cat, Ship, Horn, Sand, Petit Bois, and Dauphin islands). Navigation
channels for Gulfport, Biloxi, and Pascagoula cross the Sound north to south while the GIWW spans
the Sound from east to west.

The Sound has markedly different bathymetric regions (Blumberg et al. 2000). The upper and
western Mississippi Sound is shallow, with depths ranging from about -3 to -9 feet MLLW. The
remainder of the Sound is deeper, ranging in depth from about -9 feet to more than -600 feet
MLLW, with the deepest areas south of the barrier islands. Where the Pascagoula Harbor
Navigation Channel extends across the Mississippi Sound, the northern half of that portion of the
Sound has natural water depths of about -13 feet MLLW or less. Depths in the southern half of the
Sound range from approximately -13 to -20 feet MLLW. South of Horn Island, natural depths range
from approximately -20 to -45 feet MLLW in the vicinity of the ship channel. The Pascagoula
Harbor Navigation Channel passes between Horn Island and Petit Bois Island through Horn Island
Pass. The islands are separated by approximately 3.5 miles of open water, which ranges in depth
from -1 to -20 feet MLLW. The currents around the barrier islands transport sand and tend to
extend the western edges of the islands and erode the eastern ends. As the islands move west, the
channel also shifts west.

The open-water disposal sites along the west side of the channel extend from disposal area 5,
located south of Singing River Island, to disposal area 10, located between Petit Bois and Horn
Islands. Along Bayou Casotte Channel, open-water disposal sites 3 and 4 are positioned to the east.
At the more-inshore disposal areas (5 and 6), typical depths range from -7 to -10 feet MLLW. Open-
water disposal sites 3 and 4 have depths ranging from less than -4 feet MLLW to greater than
-10 feet MLLW. At disposal areas 8 and 9 in the mid-Sound, depths range from -12 to -15 feet
MLLW. Because of the distance from shore and the proximity of the barrier islands, disposal area 10
has the greatest range of depths, from -7 to -15 feet MLLW. A nearshore littoral zone disposal area
is located between the -14 and -22-foot MLLW depth contours southeast of the east end of Horn
Island. The Pascagoula ODMDS is an area of approximately 18.5 square miles, with depths varying
from around —30 feet MLLW in the north to over -60 feet MLLW in the southern section (dredged
material placement sites are discussed in Appendix B and subsection 2.3.2).

Figure 3.3-1 presents a portion of the project area from NOAA Navigation Chart 11373 with
navigation fairways for the major ports and depth contours displayed (NOAA 2011a). The natural
bathymetry of the Gulf of Mexico outside of the maintained channel gradually shallows from
-45 feet to -20 feet MLLW at the entrance to Horn Pass. On either side of Horn Pass, the depths
range from -20 to 0 feet MLLW along the shorelines at Petit Bois and Sand Islands. The lower
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Mississippi Sound ranges in depth from -6 to -19 feet MLLW and gradually becomes shallower in
upper Mississippi Sound north of the Pascagoula/Bayou Casotte split in the channel. The depths in
the northern portion of the Mississippi Sound range from —2 to —12 feet MLLW.

3.4 HYDRODYNAMICS

The major freshwater inflow sources to the Mississippi Sound include the Mississippi River and
Lake Pontchartrain basin, and the Pearl, Pascagoula, and Mobile rivers. The Pascagoula River is the
most important freshwater flow source near the proposed project, but the smaller Jordon, Wolf, and
Biloxi rivers also contribute to inflows near the project area. As discussed in Section 3.5, the
southern boundary of the Sound includes widely spaced barrier islands (Cat, Ship, Horn, Sand, Petit
Bois, and Dauphin islands, Figure 3.3-1). Navigation channels for the cities of Gulfport, Biloxi, and
Pascagoula cross the Sound north to south while the GIWW spans the Sound from east to west.
Because the barrier island system is relatively open, water passes between barrier islands, and
salinity levels tend to be predominantly influenced by the Gulf except during high inflow periods
(Jarrell 1981, Orlando et al. 1993).

Gulf tides in the Sound average 1.4 feet and exhibit a mixed diurnal-semidiurnal pattern. Spring
tides often exceed a range of 2.0 feet while neap tides may be less than 0.1 foot in range. The tides
are a complex mixture of the Gulf tide and a partial reflection of the tidal waves from the barrier
islands (Seim et al. 1987).

In addition to freshwater inflows and tidal oscillations, winds play an important role in water
movement. Strong southerly or onshore winds associated with low pressure systems can bring in
additional water from the Gulf and produce high water levels near shore. Frontal passages can
produce strong offshore winds, rapidly reducing the water level in the Sound and near shore
waters. Strong winds and associated wave energy can produce substantial erosion on both the
northern shore and the barrier islands. Tropical storms and hurricanes (subsection 3.2.2) play a
major role in system hydrodynamics. Storm surges can transport large quantities of higher salinity
Gulf waters into the Sound while heavy rains, which may or may not accompany a storm, can flush
salinity from the Sound.

The average depth of the Mississippi Sound is approximately -13 feet MLLW. The northern or near-
shore portions of the Sound have the shallowest depths while the greater depths occur near the
barrier islands. The deeper navigation channel allows the development of a density current that
contributes to salinities in the system (Orlando et al. 1993).

As part of the planning process for channel improvements, a current and wave measurement
program was undertaken for a number of locations along the Pascagoula Navigation Channel and
the area immediately outside of Horn Island Pass (Evans Hamilton, Inc. 2011). The data collection
spanned the period from June 2009 through July 2010 and included both fixed station and boat

100024048/110165 3-9 August 25, 2012



Final EIS for the Proposed Widening of the
Pascagoula Lower Sound/Bayou Casotte Channel 3: Affected Environment

surveys. The fixed stations were occupied on a near-continuous basis while the boat stations were
surveyed during three periods, June 20-21, 2009, November 18-20, 2009, and March 23-24, 2010.

The location of fixed stations 1 and 2 (white boxes with corresponding station numbers) and
transects (illustrated by red lines) employed for observations from the boats are shown on Figure
3.4-1. Figure 3.4-2 provides an example of the detailed current data for Station 1 during December
2009, and illustrates some of the general trends. The data from Station 1 indicates diurnal tides
during the spring phase of the tidal cycle, which degenerate to irregular oscillations during neap
tides. Evans Hamilton Inc. (2011) notes that during spring tides the flow direction tended to be
uniform from surface to bottom. During the neap phase local effects such as wind tended to
determine the surface currents resulting in non-uniform distribution of flow direction through the
water. They also note that during the neap phase, a density current could be observed. Flow
direction tended to become stratified and almost independent of tide stage with surface currents
primarily flowing to the southwest (out of the Sound) and deeper, higher salinity currents flowing
to the northeast, into the Sound.

3.5 NAVIGATION AND PORT FACILITIES

The purpose of this section is to describe existing conditions at both port terminals, including
general vessel traffic in the vicinity of the proposed project. Vessel navigation in the port and
commercial and recreational vessels passing nearby are described.

3.5.1 Port Navigation Guidelines

The Pascagoula Bar Pilots Association has published guidelines for vessel navigation at the Port.
The following guidelines for vessels arriving at the private and public docks in Jackson County are
recommended (Pascagoula Bar Pilots Association 2011). Due to the restrictive nature of the
channel, certain vessels are limited to navigation during daylight hours only and the addition of a
second pilot is required when vessel visibility from the bridge is limited. These include the
following:

1. As weather permits, drill rigs and other non-descript vessels will require a minimum of two
pilots for any movement and will be restricted to daylight hours only. Vessels of this type
will be required to sign a Hold Harmless Agreement for all movements. Those drill rigs
docking and undocking in congested areas may require two pilots on the rig in addition to
one pilot on the lead tug.

2. Vessels capable of loading and discharging rigs and barges will be restricted to daylight
movements only and when loading or discharging rigs will require two pilots for channel
and harbor movements.

3. Vessels in excess of 700 feet in length will turn in the Pascagoula River and Bayou Casotte
turning basins during daylight hours only. Vessels in excess of 700 feet in length or with a
beam greater than 125 feet will cross the Pascagoula Bar during daylight hours only.
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Figure 3.4-1

Fixed Station and Transects for Current and Wave Measurement Program
(Source: Evans Hamilton Inc. 2011)
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Pascagoula - Station 1: December 2009

Current Magnltude (kts)
0

30.9 +

-
~l

Current Dlrectlon (deg T)

: lr MW

309

<

Depth below Surface (ft) Depth below Surface (ft)
~
~

T T T T T T T T T

kts
|

Dec 16
Time (Days - UTC)

Figure 3.4-2. Example of Detailed Current Data for Station 1, December 2009 where kts = knots,
deg T = degrees True, and UTC = Universal Time Coordinated.
(Source: Evans Hamilton Inc. 2001)

4. Those vessels less than 700 feet in length or less than 125 feet in beam will be limited to
daylight movement when the draft exceeds 36 feet.

5. Those vessels docked head-out that exceed 700 feet in length or exceed 125 feet in beam
may sail at night at a 27-foot draft or less after being considered on a case-by-case basis.
Extra tugs may be required.

6. These requirements are established as guidelines only with each ship being considered on a
case-by-case basis, as to its characteristics and maneuvering capabilities. As weather also
plays a great part in the maneuvering of vessels, consideration will be given to high winds,
high river current, reduced visibility, or a large range in tide.
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7. The number of tugs used will be decided by each individual pilot with all factors taken into
account.

In addition to these guidelines, vessel simulator studies have been performed to assess conditions
for LNG carrier operations. A total of 116 vessel simulator runs were conducted over 3 years using
a 165,000-cubic-meter LNG carrier (954-foot length and 142.5-foot beam) with tug escorts under a
full range of weather and tide conditions. Through the course of simulations, it was determined that
easing the bends through the Horn Island Pass and widening the channel 100 feet along the west
side of the length of the Pascagoula Lower Sound and Bayou Casotte channels would be sufficient
for the needed channel availability under a broader range of operating conditions (Appendix A).

3.5.2 Pascagoula Harbors, Channels, and Turning Basin

3.5.2.1 Mississippi Sound

The proposed channel widening will occur in the Mississippi Sound (Figure 3.3.1), which spans the
Gulf Coast of the state of Mississippi. The islands of Cat, Ship, Horn, Petit Bois, and Dauphin, along
with a number of sand bars, separate the Sound from the Gulf of Mexico. Water exchange with the
Gulf takes place through the various passes formed by the islands and sand bars.

Deepwater ports along the sound include Gulfport and the Port of Pascagoula. Dredged ship
channels provide ship access from the ports to the Gulf of Mexico (Gulfbase.org 2011).

3.5.2.2 Gulf Intracoastal Waterway

The Intracoastal Waterway is a 3,000-mile inland waterway along the Atlantic and Gulf coasts of the
United States. It provides a navigable route away from the hazards of the open sea. The waterway
runs for most of the length of the eastern seaboard, from its unofficial northern terminus at the
Manasquan River in New Jersey, where it connects with the Atlantic Ocean at the Manasquan Inlet,
then around the Gulf of Mexico to Brownsville, Texas.

The GIWW is that portion of the Intracoastal Waterway located along the Gulf Coast of the United
States. It is a navigable inland waterway running approximately 1,050 miles from Carrabelle,
Florida, to Brownsville, Texas. The waterway provides a channel with a controlling depth of
-12 feet MLLW (with 2 feet of allowable overdepth and 2 feet of advanced maintenance), designed
primarily for barge and towboat transportation.

The GIWW is located in the Mississippi Sound. Large portions of the Mississippi Sound reach depths
of -20 feet MLLW. The GIWW route through the Sound, for the most part, is undefined with water
depths exceeding the minimum project requirement. Two shallower sections, one west of Cat Island
and one north of Dauphin Island, require maintenance dredging and have ATONs.
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3.5.2.3 Barrier Islands

The barrier islands, Cat, Ship, Horn, and Petit Bois, separating the Sound from the Gulf are part of
the National Park Service's Gulf Islands National Seashore (GUIS). The islands’ natural wilderness
offers day visitors and overnight campers unique opportunities. The islands are essentially pure
sand, shaped into dune-covered stretches and wide sand beaches. The Mississippi barrier islands
are a year-round destination for boaters, fishermen, and nature enthusiasts. They offer particularly
unique destinations for campers, hikers, and kayakers (Marsh 2011).

3.5.24 Shipping Channels

Cargo ships access the Port of Pascagoula via shipping channels from international waters in the
Gulf of Mexico, then through the upper and lower portions of the Mississippi Sound. Cargo vessels
travel from the Pascagoula port’s harbors across the Mississippi Sound via the Pascagoula Upper
Sound and the Bayou Casotte channels, and then through the Horn Island Pass, between Horn
Island and Petit Bois Island. The Pascagoula Bar Channel provides access to the safety fairway south
of the barrier islands. Soundings within the safety fairway are generally in excess of -42 feet MLLW.
Depths from surveys by the USACE hydrographic report dated March 2011 and surveys from
October 2010 to March 2011 are shown on the subsection of NOAA’s Nautical Chart 11373,
Mississippi Sound and Approaches (NOAA 2011a) (Figure 3.3-1), and listed on Table 3.5-1.

Table 3.5-1
Horn Island Pass, Pascagoula Harbor and Bayou Casotte Channels
Controlling Depths from Seaward in feet at MLLW

Left Middle Right Date of Project* Project*
Outside Half of Outside Survey Width Depth
Channel Quarter Channel Quarter (year-mo) (feet) (MLLW feet)
Pascagoula Bar Channel 38.2 44.0 41.6 10-Oct 450 44.0
Horn Island Pass 40.9 421 335 11-Feb 600 44.0
Pascagoula Upper Sound 37.9" 42.0 38.4 10-Nov 350 42.0
Pascagoula Lower Sound 32.1 32.1 34.5 10-Nov 350 38.0
Pascagoula River 33.1° 33.1° 31.4° 11-Mar 350° 38.0
Bayou Casotte 36.6 41.4 355 10-Oct 350 42.0

* Project refers to individual channel projects

A Shoaling to 34.9 feet at bend widening area.

B Shoaling to 31.8 feet at CSX railroad bridge.

¢ Shoaling to 19.9 feet at CSX railroad bridge.

P Shoaling to 25.4 feet at CSX railroad bridge.

E Pascagoula River Project* width varies at south end of terminal C to CSX railroad.
FShoaling to 39.2 feet at north end of project.

Source: NOAA Nautical Chart No. 11373 (NOAA 2011a).
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3.5.2.5 Winds, Visibility, and Tides

Prevailing spring and summer winds along the Mississippi coast are generally from the east and
southeast. During fall and winter, the winds prevail from the east and northeast. This circulation is
the result of a high pressure ridge, the Bermuda High, centered over the Bermuda-Azores in the
Atlantic and a thermal low from Mexico. The Bermuda High is a semi-permanent, subtropical area
of high pressure in the North Atlantic Ocean off the east coast of North America that moves east and
west with varying central pressure. The Mexico Heat Low is a thermal low area of low atmospheric
pressure near the earth’s surface.

Wind data gathered at the United States Air Force 14th Weather Squadron shows the strongest
non-storm/hurricane driven winds during February and March and also show that wind speeds
rarely exceed 25 knots. The station at Keesler is located between and within a mile of both the
Mississippi Sound and the Biloxi Back Bay. Winds from the north at Keesler prevail from the
northeast quadrant and those from the south range broadly between south-southwest to south-
southeast, with only slight directional distinction from the southwest. Mobile tends to have
somewhat higher wind speeds than those recorded at Keesler and prevail from the northwest and
southeast quadrants (USACE 2011a). Pascagoula Bar Pilots Association guidelines require special
handling of vessels when wind speeds approach 30 knots. (Pascagoula Bar Pilots Association 2011)
Data collected from weather stations at Keesler and Mobile indicate visibility of less than 1 mile
might be expected about 10 percent of evenings and mornings during the winter months (USACE
2011a).

The tidal variation in the Mississippi Sound and adjacent waters is diurnal with an average tide
cycle of 24.8 hours. Although the astronomical tidal range is relatively small, winds can induce
larger variations. Strong winds blowing from the north can force water out of the Sound and
increase current velocities to several knots in the passes. The reverse occurs with winds blowing
from the southeast, which forces water shoreward toward the Mississippi coastline (USACE 2011a).

3.5.3 Port Facilities and Traffic

The Port of Pascagoula is the oldest industrial port on the Mississippi Gulf Coast, established by the
Mississippi State Legislature in 1956. Port operations and development are managed by the JCPA
(JCPA 2011). The JCPA is also responsible for management of the waterways leading into the two
harbors that comprise the Port of Pascagoula, including traffic control, channel and facility
maintenance coordination and enforcement of port tariff regulations.

Access to port and marine facilities is provided via a federally maintained navigation channel.
Several private industries operate facilities and use the harbors within the Port of Pascagoula.
Private industries in Bayou Casotte Harbor include Chevron Pascagoula Refinery, MPC, First
Chemical Corp., VT Halter Marine, Gulf LNG, and Signal International. The Pascagoula River Harbor
is shared with Signal International and Ingalls Shipbuilding (JCPA 2011).
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3.5.3.1 Cargoes, Imports, and Exports

The Port owns and operates public cargo facilities in two channels: Pascagoula River Harbor and
Bayou Casotte Harbor. The Port has nine deepwater berths and one barge berth. The Pascagoula
River Harbor has five of the deepwater berths, 500 to 732 feet in length, covered storage areas, and
cold storage/freezer areas. An additional 50 acres of land is available for open storage. Bayou
Casotte Harbor has the other four deepwater berths, 516 to 737 feet in length, a barge berth,
350,000 square feet of covered storage area, 50,000 square feet of paved open storage area, and
10 acres of unpaved open storage area. The Port is public, though most facilities are operated
through leases, operating agreements, or space assignment agreements with private operators or
users (JCPA 2011).

Typical export cargo includes forest/paper products, frozen poultry, petroleum products, fertilizer,
chemicals, and project cargo (JCPA 2011). In 1999, exports were valued at $332.16 million
(Couvillion and Allen 2001). Import cargo includes forest products, crude oil, phosphate rock,
chemicals, and aggregate (JCPA 2011). Imports were valued at $1,689 million in 1999 (Couvillion
and Allen 2001).

The Port of Pascagoula has a variable commodity base. Inbound cargo includes forest products,
crude oil, phosphate rock, chemicals and aggregate. Outbound cargo includes forest products, paper
products, frozen poultry, petroleum products, fertilizer chemicals and project cargo. Total
commodity traffic, domestic and foreign, from 2005 to 2009, is summarized in Table 3.5-2.

Table 3.5-2
Port of Pascagoula Commodities Traffic, 2005 to 2009
All Traffic Types (Domestic and Foreign), in Tons

Year All Traffic Receipts Shipments Intraport
2009 36,617,585 22,879,213 13,707,593 30,779
2008 33,589,817 21,060,916 12,527,649 1,252
2007 35,195,425 21,376,081 13,816,769 2,575
2006 37,651,727 22,169,177 15,482,550 0
2005 29,323,586 17,876,314 11,440,386 6,886

Source: USACE Navigation Data Center 2011.

The JCPA reports that petroleum and petroleum products makes up the majority of cargo in the
Port. On average, foreign cargo makes up 67.6 percent of all cargo, of which 88 percent is petroleum
or petroleum products. Eighty-two percent of the domestic cargo that makes up the remaining
32.4 percent of all cargo is petroleum or petroleum products. The combined petroleum and related
products make up over 86 percent of all Port cargo. A significant portion of the petroleum and
petroleum products tonnage forecasted throughout their period of analysis is anticipated to be
transported through the Chevron facility. The facility is undergoing expansion to accommodate
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future growth, including construction of an additional berth. Chevron also has expansion plans for
the crude and products shipping lines anticipated to be completed in 2013.

Angola LNG has constructed a 5.73-million-ton (5.2-million-metric-ton) liquefaction facility on the
Congo River in northern Angola. The facility is scheduled to come online in mid-2012. At that time,
Angola LNG will begin calling a dedicated fleet of seven newly constructed vessels on Bayou
Casotte. Angola LNG has purchased 60 percent of the total 1.3 billion cubic feet per day capacity of
the Gulf LNG terminal currently being constructed at Bayou Casotte. In 2012, Angola will begin
calling on the facility every 4 to 5 days, reaching around 70 to 80 calls annually. The remaining
40 percent of capacity located at Gulf LNG has been leased by ENI (an Italian-based company). ENI
has facilities throughout the world; however, they have not yet provided JCPA with their expansion
plans for the Port.

Records for both domestic and foreign petroleum products at the Port indicate a rising trend from
1998 to 2010. Additionally, Department of Energy (DOE) projections indicate both will grow at an
annual rate of approximately 1.25 percent through 2046. Figures 3.5-1 and 3.5-2 illustrate these
trends.

3.5.3.2 Pascagoula River Harbor Facilities

The Pascagoula River Harbor includes a combination of public and private terminals. Over
3,000 feet of wharf are available in public terminals. Facilities are listed below.

e Public Terminals

— A -500-foot wharf transit warehouse/freezer

— B - 544-foot wharf, 145,000-square-foot covered storage
— (C-718-x-187-foot open wharf, cold storage/freezer

— D -732-foot wharf, 158,550-square-foot covered storage
— South Terminal - 825-foot wharf, 50+ acres

— Cold storage facilities

e Private Terminals

— Ingalls Shipbuilding
— Signal International, LLC (West yard)

3.5.3.3 Bayou Casotte Harbor Facilities

The Bayou Casotte Harbor also offers a mix of public and private terminal space. Public wharfs in
excess of 2,000 linear feet are available along with numerous private industry facilities.
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e Public Terminals

— E-517-linear feet of wharf, 175,000-square-foot transit warehouse
(shared with Terminal F)

— F-"737-linear feet wharf, transit warehouse/marginal rail track

— G -516-linear feet wharf, 175,000-square-foot transit warehouse
(shared with Terminal H)

— H - 556-linear feet wharf, transit warehouse

— G - Extension, barge berth

e Private Terminals

— Chevron Pascagoula Refinery (Chevron Shipping Co.)
— Mississippi Phosphates Corporation

— Signal International, LLC (East yard)

— VT Halter Marine

— Gulf LNG Energy, LLC

— First Chemical Corporation

3.5.3.4 Commercial Vessel Traffic Drafts

The USACE Navigation Data Center collects data on cargo laden vessel traffic based upon both
traffic passing through the Mississippi Sound to the shipping channels and traffic passing through
the Sound via the GIWW. Traffic counts are measured as foreign and domestic cargo movements,
outbound and inbound, by type of vessel and vessel draft. For purposes of this assessment, foreign/
domestic and outbound/inbound have been combined.

The data indicate that the vast majority of traffic takes place outside of the well defined channels,
that is, within the GIWW, and within this group, over 40 percent draft in less than 5 feet of water
and 50 percent draft in 6 to 9 feet. Both of these categories represent self-propelled dry cargo and
tankers. Only 6 percent of the vessels were towboats and less than 1 percent barges. The majority
of the vessels (by type) were self-propelled dry cargo (37 percent) followed by non-self propelled
dry cargo (27.2 percent), non-self propelled tanker liquid barge (17.8 percent), self-propelled
towboat (17.9 percent) and self-propelled tanker (0.0 percent) (USACE Navigation Data Center
2011) (Table 3.5-3).

Vessel traffic in the lower portions of the Dog River, Pascagoula River, Mississippi Sound, Bayou
Casotte, and Horn Island Pass channels totaled 7,230 vessels, compared with 37,046 vessels in the
GIWW. Of these, 24.4 percent (or 1,764) drafted at 5 feet or less, 41.0 percent at 6 to 9 feet, and
5.9 percent drafted at 27-29 feet. A total of 3.5 percent drafted at depths of 39 to 40 feet (tables
3.5.3 and 3.5.4).
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Table 3.5-3
Pascagoula (Commercial) Trips by Draft/Vessel Type 2009
All Traffic Types (Domestic & Foreign)
Included: Lower Portions of Dog River and Pascagoula River,
Mississippi Sound Channel, Bayou Casotte and Horn Island Pass Channels
(in number of trips)

Self Self Self Non-Self
Draft All Vessel Percent by Propelled Propelled Propelled Propelled
Types Draft Dry Cargo Tanker Towboat Dry/Liquid
0-5 feet 1,764 244 245 1 107 1,411
69 feet 2,962 41.0 97 1 1,717 1,147
10-12 feet 674 9.3 42 1 243 388
13-14 feet 100 14 5 0 2 93
15-17 feet 140 19 74 20 37 9
18-20 feet 312 43 87 14 184 27
21-23 feet 88 12 53 15 0 20
24-26 feet 154 2.1 86 57 0 11
27-29 feet 429 5.9 69 329 0 31
30-32 feet 117 1.6 29 47 0 41
33-35 feet 92 13 9 47 0 36
36-38 feet 145 2.0 23 122 0
39-40 feet 253 3.5 42 211 0
41 feet 0 0.0 0 0 0
42 feet 0 0.0 0 0 0
Percent by Vessel Type - 100 12 12 32 44
All Drafts 7,230 - 861 865 2,290 3,214
Source: USACE Navigation Data Center 2011.
Table 3.5-4

Gulf Intracoastal Waterway Commercial Traffic by Vessel Type, 2009
All Traffic Types (Domestic & Foreign)
Measure: Trips (#)

Percent Self- Self- Self- Non-Self- Non-Self-Propelled
Draft Total Trips Propelled Propelled  Propelled  Propelled Dry S P
by Draft Liquid Barge
Dry Cargo Tanker Towboat Cargo
0-5 feet 16,080 43.4 7,697 0 300 4,940 3,143
69 feet 18,580 50.2 6,009 3 5,698 4,485 2,385
10-12 feet 2,183 5.9 11 0 559 632 981
13-14 feet 198 0.5 3 0 83 29 83
15-17 feet 5 0.0 0 5 0 0
Percent by
- 100 37.0 0.0 17.9 27.2 17.8
Vessel Type
All Drafts 37,046 - 13,720 3 6,645 10,086 6,592

Source: USACE Navigation Data Center 2011.
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3.5.35 Pascagoula River Harbor and Bayou Casotte Harbor Traffic

The Port of Pascagoula maintains records on commercial vessel traffic transiting to and from the
Pascagoula River Harbor and the Bayou Casotte Harbor. During the calendar year 2010, a total of
3,447 vessels visited the two harbors of the Port of Pascagoula. Doubling the figures to account for
inbound and outbound movements, a total of 6,894 vessel transits were made through the channels
leading to the Port. The types of vessels and their respective numbers of trips are presented in
Table 3.5-5. Barges make up 45 percent of the vessel traffic followed by 32 percent for the tugs that
propel the barges and guide other vessels into port. The oil tankers accounted for nearly 14 percent
of the remaining traffic. Of the total vessel trips to the Port, 5,598 vessel trips were to the Bayou
Casotte Harbor with the remaining 1,296 trips destined to Pascagoula River Harbor, indicating that
81 percent of all vessel traffic at the Port is served by Bayou Casotte Harbor.

Table 3.5-5
Vessel Trips by Type and Harbor, 2010
(in number of trips each way)

Vessel Type Bayou Casotte Pascagoula Total Port Percent
Harbor Harbor of Total

Barge 2,498 604 3,102 45.0
Bulk Carrier 90 0 90 1.3
Bulk/Container Carrier 2 0 2 0.0
Bulk/Oil Carrier 12 0 12 0.2
Chemical Tanker 10 0 10 0.1
Chemical/OQil Products Tanker 26 0 26 0.4
Drilling Ship 2 0 2 0.0
General Cargo 78 84 162 2.3
General Cargo Ship 22 50 72 1.0
Heavy Load Carrier 0 8 8 0.1
Liquid Gas Carrier 38 0 38 0.6
Liquid Petroleum Gas Tanker 4 0 4 0.1
Offshore Supply Ship 4 4 8 0.1
Offshore Support Vessel 2 4 0.1
Oil Products Tanker 464 2 466 6.8
Oil Tanker 454 0 454 6.6
Other Activities 0 6 6 0.1
Other Non-Merchant Ships 6 18 24 0.3
Other/Non Trading 8 104 112 1.6
Refrigerated Cargo Ship 0 56 56 0.8
Research Vessel 0 10 10 0.1
Research/Survey 2 8 10 0.1
Tug 1,876 340 2,216 321
Total Vessel Trips by Harbor 5,598 1,296 6,894 100.0
Percent Vessel Trips 81.2% 18.8% 100.0% -

Source: Mears 2011.
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The Port also documents each vessel by LOA and the total length, including any object protruding
from the bow or the stern. Analysis of these figures indicates maximum lengths of 822 feet for oil
tankers in Bayou Casotte Harbor and 654 feet for heavy load carriers in the Pascagoula River
Harbor. By far, the largest vessels accessed the Bayou Casotte Harbor. Table 3.5-6 presents the
vessels by maximum and average LOA for each harbor.

Table 3.5-6
Length Overall (LOA) by Harbor, 2010
(in feet)
Bayou Casotte Harbor Pascagoula Harbor

Vessel Type Max LOA Avg LOA Max LOA Avg LOA
Barge 655 307 455 265
Bulk Carrier 738 720 - -
Bulk/Container Carrier 738 738 - -
Bulk/Oil Carrier 803 786 - -
Chemical Tanker 587 581 - -
Chemical/OQil Products Tanker 672 508 - -
Drilling Ship 550 550 - -
General Cargo 738 594 477 446
General Cargo Ship 22 606 462 444
Heavy Load Carrier - - 654 654
Liquid Gas Carrier 643 579 - -
Liquid Petroleum Gas Tanker 571 571 - -
Offshore Supply Ship 265 210 255 248
Offshore Support Vessel 149 149 166 166
Oil Products Tanker 820 600 422 422
Oil Tanker 822 801 - -
Other Activities - - 592 592
Other Non-Merchant Ships 315 273 567 274
Other/Non Trading 517 316 517 263
Refrigerated Cargo Ship - - 502 452
Research Vessel - - 209 157
Research/Survey 122 122 190 164
Tug 245 86 194 80

LOA by Harbor 822 313 654 246

Source: Mears 2011.

Vessel weights are recorded as the gross register tonnage or GRT. GRT is a ship's total internal
volume and represents the total permanently enclosed capacity of the vessel. It does not indicate
the ship's weight or displacement which is usually expressed as its deadweight tonnage or
displacement. These figures, provided in Table 3.5-7, indicate that Bayou Casotte Harbor supports
the vessels with the greatest GRT, as expected (Mears 2011).
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Table 3.5-7
Gross Register Tonnage by Harbor, 2010
(in tons)
Bayou Casotte Harbor Pascagoula Harbor

Maximum GRT Average GRT Maximum GRT Average GRT

Barge 26,573 1,670 9,928 457
Bulk Carrier 42,785 38,505 - -
Bulk/Container Carrier 38,995 38,995 - -
Bulk/Oil Carrier 46,191 44,792 - -
Chemical Tanker 23,519 23,324 - -
Chemical/OQil Products Tanker 36,459 16,568 - -
Drilling Ship 14,058 14,058 - -
General Cargo 42,647 25,360 12,750 10,314
General Cargo Ship 39,737 24,105 12,750 10,339
Heavy Load Carrier - - 31,027 31,027
Liquid Gas Carrier 34,346 24,361 - -
Liquid Petroleum Gas Tanker 22,954 22,954 - -
Offshore Supply Ship 2,174 1,235 2,983 2,633
Offshore Support Vessel 99 99 199 199
Oil Products Tanker 62,385 28,631 8,542 8,542
Oil Tanker 67,032 55,957 - -
Other Activities - - 23,123 23,123
Other Non-Merchant Ships 8,612 6,871 9,000 2,833
Other/Non Trading 11,856 5211 14,500 4,340
Refrigerated Cargo Ship - - 12,634 7,386
Research Vessel - - 2,139 915
Research/Survey 98 98 1,767 899
Tug 9,242 242 9,928 447
GRT by Harbor 67,032 9,236 31,027 2,437

Source: Mears 2011.

Daily vessel trips for the year 2010 indicate that vessel traffic is dispersed relatively equally
throughout the year. Average arrival times for the Bayou Casotte Harbor and the Pascagoula River
Harbor are essentially the same, at about 1300 hours, or 1:00 PM. Similarly, sail times for both
harbors average 1000 hours, or 10:00 AM.

3.5.3.6 Vessel Fleet Forecast

Without the proposed project, JCPA’s analysis of cargo demand projections and subsequent vessel
traffic resulted in the following conclusions:

“There have been over 8,700 calls, or approximately 2,900 per year, in the past
three years from April ‘08 to April '11. Of those calls, around 48 percent were tugs
entering/exiting through the Gulf Intracoastal Waterway (GIWW). Of the remaining
vessels, about 36 percent call with a length overall greater than or equal to 700 feet.
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Under the without project condition, vessels will continue to operate using the same
transit restrictions currently in place for the existing condition. Therefore,
36 percent of the deep draft vessel fleet calling on Pascagoula Harbor will be
restricted to daylight only transits. This percentage was held constant throughout
the period of analysis; however, with the size of new-build vessels becoming larger
every year, it is possible that the number of deep draft vessels being delayed could
increase. However, for this analysis, since the terminals/berths do not have current
plans for expansion (excludes new berth being constructed at the Chevron
terminal), vessel are anticipated to remain relatively consistent with the existing
condition. Also, all deep-draft vessels will continue to be restricted to one-way
traffic as those vessels are not allowed to meet within the channel system. This does
not include the tug transits that call on the harbor. All vessels will continue to be
restricted by weather-related conditions and any tide restriction as well.

Using the commodity forecasts provided in the Port Commerce section of the report
and assuming vessels will continue to load in a similar fashion as the existing
condition, since deepening is not being evaluated, a future fleet forecast was
developed. The future fleet forecast was developed using the base fleet as the
starting point. The following tables provide the anticipated vessel fleet for the future
in 10-year increments for the first 30 years of the period of analysis, starting with
the base year of the project, 2017. Table 3.5-8 displays vessels carrying petroleum
products while Table 3.5-9 provides the remaining fleet. Table 3.5-10 is the total
remaining fleet. As with the commodity forecast, the vessel fleet forecast remains
constant in the analysis after a 30-year period to remain conservative and reduce
the risk and uncertainty of the proposed project.

The estimated future vessel fleet was run through the HarborSym widening model
to calculate the transiting times and costs for the period of analysis for each of the
ten-year increments (2017, 2026, 2036, and 2046) evaluated. Once the transiting
times were calculated, they were presented to the harbor pilots and the Non-Federal
sponsor to ensure that the outputs seemed reasonable. In this case, pilot judgment
was critical due to the increase in traffic in the future. Both the pilots and the port
authority provided positive feedback regarding the modeling results. The outputs
from the HarborSym model for the without-project/existing condition, along with
additional detail about the model itself, is provided in the with-project section of the
report.

In addition to the current fleet calling on Pascagoula Harbor, Angola LNG is
anticipated to begin calling on the Gulf LNG Energy terminal in mid-2012. The LNG
vessel fleet will consist of seven new tankers specifically built to transit between
Soyo, Angola, and Pascagoula Harbor. Four vessels are being constructed by
Samsung (SHI) in Korea and chartered to Supply Services on a long-term basis from
a joint venture comprising Mitsui & Co., NYK Lines, and Teekay Shipping. The
remaining three vessels are being constructed by Daewoo (DSME) in Korea and
chartered to Supply Services on a long-term basis from Sonangol Shipping Holding
Ltd. Chevron Shipping is the operator for Sonangol Shipping. These 165,000 bcm
vessels have a length overall of 954 feet (meaning these vessels will be restricted to
daylight traffic only throughout the period of analysis), beam width of 142 feet, and
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design draft of 39 feet. These seven vessels will service only this trade route to
ensure that the facility in Soyo, Angola, does not have to cease operations at any
time. These vessels are anticipated to make between 70 and 80 calls per year
(officially 72) or one call every 4 to 5 days.”

Table 3.5-8
Vessel Fleet Forecast — Oil Tankers/Qil Product Tankers

Year
Base

LOA Fleet 2017 2026 2036 2046
Petroleum Vessels, Foreign Projected
Oil Products 450 15 21 27 35 44
Oil Products 600 77 93 112 135 161
Oil Tanker 650 4 5 6 7 8
Oil Products 715 78 86 96 108 121
Oil Tanker 780 43 47 51 56 62
Oil Tanker 815 124 132 142 154 167
Sum 341 384 434 495 563
Petroleum Vessels, Domestic Projected
Oil Products 450 3 5 6 7 9
Oil Products 600 17 21 25 30 36
Oil Tanker 650 1 2 2 2 2
Oil Products 715 17 19 21 24 27
Oil Tanker 780 9 10 11 12 13
Oil Tanker 815 27 29 31 34 37
Sum 74 86 96 109 124
Petroleum Vessels, Total Projected
Oil Products 450 18 26 33 42 53
Oil Products 600 94 114 137 165 197
Oil Tanker 650 5 7 8 9 10
Oil Products 715 95 105 117 132 148
Oil Tanker 780 52 57 62 68 75
Oil Tanker 815 151 161 173 188 204
Sum 415 470 530 604 687

Source: JCPA 2012.
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Table 3.5-9
Vessel Fleet Forecast — All Commodities (Foreign/Domestic)
Excludes Petroleum

Year
Base
LOA Fleet 2017 2026 2036 2046
Foreign
General Cargo/General Cargo Ship 203 227 252 282 316
430 91 106 123 144 166
500 75 82 89 97 107
650 37 39 40 41 43
Bulk Carrier 50 52 52 54 54
590 12 13 13 14 14
750 38 39 39 40 40
Refrigerated Cargo Ship 41 46 50 56 62
410 14 17 19 22 25
510 27 29 31 34 37
Miscellaneous Class 90 105 121 140 160
165 33 42 51 63 75
280 41 46 52 59 66
625 16 17 18 18 19
Foreign Total 384 430 475 532 592
Domestic
General Cargo/General Cargo Ship 43 57 71 89 108
430 19 28 37 49 62
500 16 20 24 29 34
650 8 9 10 11 12
Bulk Carrier 10 12 12 12 13
590 2 3 3 3 3
750 8 10
Refrigerated Cargo Ship 8 11 13 17 19
410 3 5 6 8 9
510 5 7 9 10
Miscellaneous Class 20 29 39 50 61
165 7 12 18 24 31
280 9 12 16 20 24
625 4 5 5 6 6
Domestic Total 81 109 135 168 201

Source: JCPA 2012.
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Table 3.5-10
Vessel Fleet Forecast — All Commodities (Total)
Excludes Petroleum

Year
Base

LOA Fleet 2017 2026 2036 2046

General Cargo/General Cargo Ship 246 284 323 371 424
430 110 134 160 193 228

500 91 102 113 126 141

650 45 48 50 52 55

Bulk Carrier 60 64 64 66 67
590 14 16 16 17 17

750 46 48 48 49 50

Refrigerated Cargo Ship 49 57 63 73 81
410 17 22 25 30 34

510 32 35 38 43 47

Miscellaneous Class 110 134 160 190 221
165 40 54 69 87 106

280 50 58 68 79 90

625 20 22 23 24 25

Total 465 539 610 700 793

Source: JCPA 2012.
3.5.3.7 Charter Fishing Vessels and Recreational Boaters

The GIWW supports considerable commercial activity but is also used extensively by recreational
boaters, who with their shallow draft vessels enjoy nearly full access throughout the Sound without
the need to navigate marked channels. The waterway is used by traffic moving south in the winter
and north in the summer. The waterway also provides calmer waters to traverse when the ocean is
rough.

Commercial (charter) fishing vessels and the private recreational boater traffic are not included in
the USACE Navigation Data Center data provided in the figures and tables in subsection 3.5.3.5.
Commercial fishing numbers are expected to be greatest within the Sound. Similarly, recreational
boaters, with their interests in watersports, fishing and traveling to and from the barrier islands
would be heaviest in the Sound.

In 2010, there were over 191,000 registered boaters in Mississippi (Isaacs and Lavergne 2010). The
Mississippi State University Coastal Research and Extension Center prepared the Mississippi
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Recreational Boating Access Assessment and Projected Needs report (Burrage et al. 1999), a
portion of which is presented below.

There was an overall 42 percent increase in boat registrations between 1992 and 1999.
Most (72 percent) of the 65.5 thousand boats registered in the six-county area were
registered in Jackson and Harrison counties, in correspondence with the proportionate
population base. About 96 percent of the boats registered in the six coastal counties
were less than 26 feet in length, indicating that most boats in the region were capable
of being stored or transported on a trailer. About 45 percent (29.6 thousand) of the
boats in the region are used primarily in salt water. Because recreational boats over 5
tons may be documented rather than state registered, the number of registered boats
given for the larger size categories is less than the actual number of boats of that size in
the region.

A trend similar to the one from 1999 until Hurricane Katrina and afterwards may continue.
However, Hurricane Katrina (in 2005) had a devastating impact on Mississippi coastal communities
causing dramatic changes to boating facilities. The Southern Mississippi Planning and Development
Council conducted a post-Katrina inventory and assessment of public access sites in Hancock,
Harrison, and Jackson counties, Mississippi (Figure 3.5-3). A summary of findings indicates one
boat ramp in the vicinity of the Pascagoula River Harbor and eight other boat ramps upriver of the
harbor. Additionally, private marinas may be servicing the same area.

Deep water boat harbors and ramps are well distributed along the Mississippi Sound coasts and
preclude the need for recreational charter fishing boats to congregate in navigation channels. On
weekends, an estimated 60 to 70 percent of registered Mississippi boats are in the Sound. There is
considerably less boat traffic during the week.

3.5.4 Aids to Navigation

The Port of Pascagoula utilizes the U.S. ATON System, which is operated and administered by the
USCG. These aids are defined (USDHS and USCG 2005) as a group of interacting external reference
devices intended to collectively provide sufficient and timely information with which to safely
navigate within and through a waterway when used in conjunction with updated nautical charts
and other commonly available material (Table 3.5-8). The system includes all navigation devices
within visual, audio, or radar range of the mariner.

The USCG Light List, Volume IV, Gulf of Mexico (USCG 2011b), provides a current list of the ATON
lights and markers along the channel. Lights and other marine ATONs, maintained by, or under
authority of, the USCG and located on waters used by general navigation, are described in the Light
List. Included are all USCG-maintained ATONs used for general navigation such as lights, sound
signals, buoys, day beacons, ranges, and other ATONs. Figures 3.5.4 and 3.5.5 illustrate a portion of
the channel with the navigation aids impacted by each alternative. Not included are some buoys
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having no lateral significance, such as special purpose, anchorage, fish net, and dredging activities.
Privately maintained ATONs that are included are known as Class I ATONs on marine structures or
other works, which the owners are legally obligated to establish, maintain, and operate as
prescribed by the USCG and Class Il ATONs exclusive of Class I, located in waters used by general
navigation. Navigational aids included in the Light List are also illustrated on the NOAA Nautical
Chart.

The Light List indicates the type, method of mooring, and ownership. Types included in the project
are lights or beacons, buoys and ranges. Lights or beacons are fixed structures, generally on pilings
where water depths are shallow, up to about the 15-foot depth. Buoys are floating, typically
anchored to the bottom with a chain, cable, or nylon line connected to a concrete block. Both mark
channel boundaries, hazards, and channel changes of direction. Both lights and buoys may be
mounted with high-intensity flashing lights. Fixed lights are equipped with dayboards painted with
patterns and colors to delineate port and starboard sides of the channel, indicate vessel transit
restrictions, and mark hazards. Buoys may be similarly equipped with dayboards or the buoy itself
is painted with navigational instructions.

Ranges are pairs of fixed structures aligned with the channel centerline at one or both ends of
straight reaches. They are usually on shore or in very shallow water, mounted high above the water
on piles or wooden or metal skeleton-like tower structures. The rear marker is always higher than
the front marker. They are typically marked with rectangular signs, designated by letters, high-
intensity lights, and red and white vertical stripes. By observing the placement of front and rear
markers relative to each other, mariners can determine vessel position relative to the channel
centerline.

The lights listed along the Bayou Casotte Channel are mostly pile mounted and located 110 to
170 feet outside of the channel limits. Range lights are mostly skeleton towers on piles. A number of
private lights are also listed as pipeline crossings, the USGS mooring platform, the LNG docks and
jetties. The lights in the Pascagoula Channel are similarly moored on piles and dolphins and offset
from the channel. The Horn Island Pass lights are buoy mounted.

3.6 AIR QUALITY

The Clean Air Act (CAA), last amended in 1990, regulates air emissions from area, stationary, and
mobile sources. The CAA requires the EPA to establish National Ambient Air Quality Standards
(NAAQS) for pollutants considered harmful to public health and the environment. The CAA estab-
lishes two types of national air quality standards. Primary standards define the maximum levels of
air quality that the EPA ascertains necessary, with an adequate margin of safety, to protect public
health, including the health of “sensitive” populations such as asthmatics, children, and the elderly.
Secondary standards define the maximum levels of air quality that the EPA judges necessary to
protect public welfare, including protection against decreased visibility, and damage to animals,
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crops, vegetation, and buildings. Air quality is generally considered acceptable if pollutant levels are
lower or equal to these established standards on a continuing basis.

The EPA has set NAAQS for seven principal pollutants, called “criteria” pollutants. They are carbon
monoxide (CO), nitrogen dioxide (NO2), ozone (0O3), lead (Pb), inhalable particulate matter with an
aerodynamic diameter less than or equal to a nominal 10 microns (PMyo), fine particulate matter
with an aerodynamic diameter less than or equal to a nominal 2.5 microns (PM2s), and sulfur
dioxide (SOz). The NAAQS are further defined in 40 C.F.R. Part 50.

CO is a colorless and practically odorless gas primarily formed when carbon in fuels is not burned
completely. Transportation activities, indoor heating, industrial processes, and open burning are
among the anthropogenic (man-made) sources of CO.

NO, nitric oxide (NO), and other oxides of nitrogen are collectively called nitrogen oxides (NOx).
These species are interrelated, often changing from one form to another in chemical reactions. NO;
is the species commonly measured in ambient air monitors. NOx are generally emitted in the form
of NO, which is oxidized to NO,. The principal anthropogenic sources of NOx are fuel combustion in
motor vehicles and stationary sources such as boilers and power facilities. Reactions of NOx with
other atmospheric chemicals can lead to the formation of Os.

Ground-level O3 is a secondary pollutant, formed from daytime reactions of NOx and volatile organic
compounds (VOCs) rather than being directly emitted by natural and anthropogenic sources. VOCs,
which have no NAAQS, are released in industrial processes and from evaporation of organic liquids
such as gasoline and solvents. Ozone contributes to the formation of photochemical smog.

Pb is a heavy metal that may be present as dust or as a fume. Dominant industrial sources of Pb
emissions include waste oil and solid waste incineration, iron and steel production, lead smelting,
and battery and lead alkyl manufacturing. The lead content of motor vehicle emissions, which was
the major source of lead in the past, has significantly declined with the widespread use of unleaded
fuel.

The NAAQS for particulate matter are based on two different particle-diameter sizes: PM1o and
PM2s. PM1o are small particles that are likely to reach the lower regions of the respiratory tract by
inhalation. PM;; is considered to be in the range of respiration, meaning these particles can reach
the alveolar region of the lungs and penetrate deeper than PMio. There are many sources of
particulate matter, both natural and anthropogenic, including dust from natural wind erosion of
soil, construction activities, industrial activities, and combustion of fuels.

SO, is a colorless gas with a sharp, pungent odor. SO, is emitted in natural processes, such as
volcanic activity, and by anthropogenic sources such as combustion of fuels containing sulfur and
the manufacture of sulfuric acid.
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The CAA also requires the EPA to assign a designation to each area of the U.S. regarding compliance
with the NAAQS results of the ambient air quality monitoring data for that area. The EPA
categorizes average air quality level over the level of compliance or noncompliance with each
criteria pollutant as shown below.

e Attainment. Area currently meets the NAAQS.
e Maintenance. Area currently meets the NAAQS, but has previously been out of compliance.
e Nonattainment. Area currently does not meet the NAAQS.

Ozone nonattainment areas are further classified as extreme, severe, serious, moderate, or marginal
depending on the severity of nonattainment.

3.6.1 Air Quality Baseline Condition

Ambient air quality in the study area is directly related to emissions from anthropogenic sources,
including:

e stationary sources (e.g., stacks, vents, etc.)

e emissions from mobile sources (e.g., vehicles, ships, trains, etc.)

e chemical reactions in the atmosphere (e.g., the formation of ozone); and

e natural sources (e.g., trees, fires, and wind-blown dust).

Since all of these sources must be considered in an assessment of air quality, the EPA has identified
air emissions inventories and ambient air monitoring as key methods for assessing air quality.

Existing Air Emissions Inventory

The existing air emissions inventory for Jackson County was summarized using data from EPA’s
emissions inventory database. Table 3.6-1 is a summary of emissions for Jackson County for 2002,
the most recent data available from the EPA’s database (EPA 2012a). The emissions information for
each pollutant is presented by category: area source, point source, highway, and off-highway

emissions.
Table 3.6-1
Summary of 2002 Air Emissions Inventory
for Jackson County (tons per year)

Source Category CcO NH;3 NOy PMyg PM, s SO, VOC
Area 8,783 132 693 7,672 1,738 461 18,409
Point 3,558 136 16,889 1,930 1,384 34,322 8,494
Highway Vehicles 31,751 154 4,820 137 104 156 2,836
Off-Highway Vehicles 13,998 3 10,311 509 469 786 2,733
Total 58,090 425 32,712 10,248 3,694 35,726 32,472

Source: EPA (2012a).
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Existing Air-monitoring Data

Ambient air concentrations of certain air contaminants in Jackson County are measured by air-
monitoring stations; the results are reported to the EPA. Current monitoring data for Jackson
County are available for NO2, SO2, PM1o, PM35, and O3 (EPA 2012a). Based on these monitoring data,
Jackson County is currently designated as in attainment or unclassifiable with the NAAQS for all
regulated pollutants.

Recent Revision to 8-hour Ozone Standard (2011)

As of September 22, 2011, the NAAQS for ozone is 0.075 ppm. Further, the EPA stated it would be
moving forward with the initial nonattainment area designations under the 2008 ozone NAAQS.
Based on a preliminary review by the EPA of ozone air quality data from 2008-2010, the EPA
developed an initial listing of areas exceeding the 2008 ozone standard. This preliminary listing
includes the Gulfport-Biloxi-Pascagoula combined statistical area with a potential classification of
“marginal” under the 0.075 ppm ozone standard. A final determination of nonattainment area
designations is expected by mid-2012. Based on the EPA’s memo, the review of the ozone standard
will continue, and the EPA will propose revisions to the NAAQS in 2013 that will be finalized by
rulemaking in 2014 (EPA 2011a).

3.6.2 State Implementation Plan

Under the CAA, states are required to develop a State Implementation Plan (SIP) to define the
strategies for assessing and maintaining the NAAQS. With the implementation of the new 8-hour
ozone standard and designation of nonattainment areas in Mississippi, MDEQ will have the
responsibility for revising its SIP, depending on the final area designations, to include areas that are
in nonattainment with the ozone NAAQS. The SIP will describe how the area will reach attainment
of the proposed 8-hour ozone standard. It is anticipated that the SIP will set emissions budgets for
point sources such as power facilities and manufacturers; area sources such as dry cleaners and
paint shops; off-road mobile sources such as boats and lawn mowers; and on-road sources such as
cars, trucks, and motorcycles.

3.6.3 Conformity of Federal Actions

As required by the CAA, the EPA has promulgated rules to ensure that Federal actions conform to
the appropriate SIP. Two rules were promulgated: (1) the Transportation Conformity Rule
(40 C.F.R. Part 93); and (2) the General Conformity Rule (40 C.F.R. 51, Subpart W). The Transpor-
tation Conformity Rule applies to Federal Highway Administration (FHWA)/Federal Transit
Authority (FTA) projects within maintenance or nonattainment areas. The General Conformity Rule
applies to Federal actions, except FHWA and Transit Authority actions, within maintenance or
nonattainment areas.
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The CAA prohibits Federal agencies from funding, permitting, constructing, or licensing any project
that does not conform to an applicable SIP. The purpose of this General Conformity requirement is
for Federal agencies to consult with State and local air quality districts to help assure these
regulatory entities know about the expected impacts of the Federal action and can include expected
emissions in their SIP emissions budget.

The proposed project is located in Jackson County and if the county is designated a nonattainment
area under the new 8-hour ozone standard, it is anticipated that a General Conformity
Determination will be required by the EPA and the MDEQ so as to ensure expected emissions from
the project are included in the new SIP emissions budget.

3.7 NOISE

Noise can affect the human and wildlife environment. The negative effects of noise on humans have
resulted in efforts to control noise at a Federal, state, and local level through regulations, statutes
and ordinances. Research concerning the effects of noise on wildlife is ongoing to establish specific
standards and criteria addressing potential noise impacts in the natural environment.

3.7.1 Noise Metrics

Noise is measured in decibels (dB). When evaluating community impacts, measured noise levels are
filtered to approximate the response characteristics of the typical human ear. The filtering is
referred to as the A-weighted network and, accordingly, noise levels reported in community noise
studies are expressed as dBA.

A number of descriptors have been developed to evaluate the effects of noise on the human
environment. The two most common descriptors are the equivalent noise level (Leq) and day-night
sound level (DNL).

e L¢qis an average noise level over a specified time period, usually an hour [Leq(h)]. The Leg(h)
is primarily used by the FHWA for evaluating noise generated by traffic on highways. The
FTA also uses an Leq(h) when evaluating noise sensitive sites primarily used during the
daytime (e.g., schools, outdoor recreational facilities, etc.).

e DNL is also an average with a designated time period of 24 consecutive hours. Because
humans are more reactive to noise at night, an additional 10 dBA is added to noise levels
occurring between 10:00 PM and 7:00 AM when determining a DNL. This metric is used by
the Federal Aviation Authority (FAA), Department of Housing and Urban Development
(HUD), the Federal Railroad Authority (FRA) and FTA when evaluating noise, particularly in
residential areas.

Using these descriptors, Federal agencies have developed criteria to determine whether noise
attributable to a project or noise source would affect residential areas. These criteria are only
applied to projects requiring an action by the particular Federal agency.
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o FAA Criteria (Electronic Code of Federal Regulations 2012a) - DNL of 65 dBA or greater
caused by airport/aircraft activities;

o FHWA Criteria (Electronic Code of Federal Regulations 2012b) - Hourly Leq of 67 dBA or
greater caused by motor vehicles;

o HUD Criteria (Electronic Code of Federal Regulations, 2012c) - DNL of 65 dBA or greater in
a HUD-financed community;

o FTA/FRA Criteria (FTA 2006) - Existing noise level plus 10 dBA or more caused by trains or
transit sources.

It is well documented that short and impulsive sounds such as those produced from pile driving
strikes, seismic air guns, and military sonar can cause behavioral reactions by fishes and cetaceans
(whales, dolphins and porpoises; see Oslo/Paris Convention [OSPAR] 2009 for example) up to
distances of several tens of kilometers from the sound sources. Certain sounds can also mask
biologically important signals such as communication calls between baleen whales or fish. If the
level that the animals receive is high enough, sound can affect hearing either temporarily or
permanently and extremes can lead to injury or even death. The latter, however, usually occurs
only in the case where animals are very close to very high intensity sounds, without having the
opportunity to move away.

Even when sound alone is not severe enough to affect the well-being of populations of concern,
together with factors such as fishery by-catch, pollution, and other stressors, sounds may create
conditions that contribute to reduced productivity and effects on survival. It is therefore important
to assess the effects of sound together with other stressors when undertaking assessments of
impacts on ecosystems. The ecological significance of responses varies among species.

3.7.2 Local Ordinances

Communities commonly try to control anthropogenic noise through local ordinances. The City of
Pascagoula has a general noise ordinance directed at particular noise sources such as automobile
horns, radios and loudspeaker, steam whistles, engine exhaust discharge, compressed air devices,
construction and demolition activities, and loading and unloading vehicles (City of Pascagoula
2010). The noise ordinance states “The making of any unreasonably loud noise in the city is hereby
prohibited.”

The noise ordinance does not establish a specific decibel level that, when exceeded, is considered a
violation. The ordinance does specify a timeframe that limits when excessive noise occurring during
construction activities can occur (6:30 AM to 7:00 PM, Monday through Saturday).
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3.7.3 Existing Conditions

The northern limit of the proposed project is near shore with industrial land uses located along the
adjacent shoreline. Existing anthropogenic noise in the near shore project area is primarily
generated by industrial activities (e.g., shipping, industrial operations and handling of cargo).
Industrial facilities include the Signal International LLC East Yard, VT Halter Marine, Midstream
Fuel Services, Chevron Pascagoula Refinery, MPC, Gulf LNG Energy, and various shipping terminals.
Offshore, the study area is surrounded by open water with Petit Bois Island located about 2,500 feet
south of the southern limit of the proposed project. Existing anthropogenic noise offshore is
generated by shipping activities and maintenance dredging of the existing shipping channels.

The land uses commonly evaluated by Federal agencies that have established noise impact criteria
include residential, institutional (e.g., schools and churches) and recreational. The residential area
closest to the proposed project is located along Southshore Avenue with the nearest residence
located about 1 mile northeast of the northern limit of the proposed project. The two nearest
churches (Church of Jesus Christ of Latter-day Saints and Sacred Heart Catholic Church) are located
about 1.5 miles northeast of the northern limit of the proposed project. The four nearest schools
(Resurrection Catholic School, Sacred Heart School, Bethel Christian Academy and East Lawn
Elementary School) are located about 1.5 to 2 miles northeast of the northern limit of the proposed
project. The noise sensitive site closest to the proposed project is the outdoor recreational area at
the Singing River Yacht Club located about 0.9 mile northeast of the northern limit of the proposed
project. Compared to the northern limit of the proposed project, all of the noise sensitive sites are in
closer proximity to existing industrial land uses.

Noise studies at other ports have documented noise levels generated by port activities ranging
between 55 and 70 dBA (Port of Los Angeles 2008), depending on the location relative to the
port/industrial activities. The effect of port/industrial activities on the noise level at a particular
noise-sensitive site is highly variable, depending on ambient noise sources at the site, distance
between the site and port/industrial noise sources, and characteristics of the noise propagation
path between the port/industrial sources and the noise sensitive site. Typical noise levels for
common outdoor activities or areas are provided in Table 3.7-1, including noise levels common to
an urban/suburban residential area. As shown, noise in a typical urban/suburban setting may be
around 50 dBA in the daytime and decrease to about 40 dBA during nighttime.
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Table 3.7-1
Typical Noise Levels
COMMON OUTDOOR NOISE LEVEL COMMON INDOOR
ACTIVITIES dB(A) ACTIVITIES

---110--- Rock Band
Jet Fly-over at 1,000 feet

---100---
Gas Lawn Mower at 3 feet

-—-90---
Diesel Truck at 50 feet, at 50 mph Food Blender at 1 m (3 feet)

---80--- Garbage Disposal at 1 m (3 feet)
Noise Urban Area (Daytime)
Gas Lawn Mower at 100 feet --—-70--- Vacuum Cleaner at 10 feet
Commercial Area Normal Speech at 3 feet
Heavy Traffic at 300 feet --60---

Large Business Office

Quiet Urban Daytime ---50--- Dishwasher Next Room
Quiet Urban Nighttime ---40--- Theater, Large Conference Room (Background)
Quiet Suburban Nighttime Library

---30--- Bedroom at Night, Concert Hall (Background)
Quiet Rural Nighttime

-—-20---
Lowest Threshold of Human Hearing --10---

Lowest Threshold of Human Hearing
-—0---

Source: California Dept. of Transportation Technical Noise Supplement, Oct. 1998, page 18.

In addition to the effects on the human environment, noise can also affect wildlife behavior (e.g.,
foraging, nesting). Offshore, existing ship operations generate low frequency underwater noise. The
noise is a result of ship engine operations and propellers. Low frequency noise travels farther
underwater; consequently, existing ship noise may affect marine wildlife beyond the immediate
vicinity of the Bayou Casotte and Lower Pascagoula Sound shipping channels. Dredging operations
produce underwater noise levels of 160 dB to 180 dB at a distance of about 3.3 feet from the noise
source at frequencies ranging from 10 Hz to 1,000 Hz (NRC 2003) with peak intensity at
frequencies between 50 and 500 Hz (Hildebrand 2003). Underwater noise from existing main-
tenance dredging activities may also affect marine wildlife within the vicinity of the shipping
channels.

The Mississippi Sound barrier islands are part of the GUIS. The barrier islands provide feeding,
resting and wintering habitat for resident and migratory bird species. The GUIS includes Petit Bois
Island which is located approximately 2,500 feet south of the southern project limit. Mechanical
dredging operations produce a noise level between 58 and 70 dB at a distance of 50 feet from the
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operating dredge (EPA 2003). Seabirds and shorebirds, and to a lesser extent land-based wildlife,
may be affected by noise from existing maintenance dredging activities.

3.8 HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE

The purpose of the Hazardous, Toxic, and Radioactive Waste (HTRW) assessment is to identify
indicators of potential hazardous materials or waste issues in the study area. The study area for this
resource is referred to as the study area corridor to reflect the environmental database search area.
The HTRW study area corridor is the project alignment centerline with a 1-mile radius and is
shown on Figure 3.8-1.

3.8.1 Data Review

A review and evaluation of available data relevant to hazardous materials in the study area corridor
was completed for this EIS to identify the existence of, and potential for, H-TRW contamination that
could impact or be impacted by the proposed project. The evaluation includes Bayou Casotte and
Pascagoula Lower Sound channels from the Bayou Casotte Harbor to Petit Bois Island and Horn
Island Pass (Figure 3.8-1 and Appendix C). The assessment consisted of a review of recent and
historic aerial photographs and a review of regulatory agency data. Environmental Data Resources,
Inc. (EDR) was retained to obtain aerial photography and regulatory agency database information.
Site verification of the status and location of sites referenced in the regulatory database search or
location of any additional unreported hazardous materials sites was not conducted.

According to EDR, aerial photography is not available for portions of the study area located offshore
(Gulf), including Petit Bois Island. The photographs depict the northern part of the study area
corridor as it appeared in 1940, 1952, 1955, 1972, 1975, 1980, 1985, 1992, 1994, 2005, and 2007.
The study area corridor appears to have been undeveloped until 1972 when a variety of land uses
are visible including industrial, recreational, vacant, and undeveloped range-pasture. In general, the
developed land immediately adjacent to the Bayou Casotte Harbor is primarily industrial (petro-
chemical, maritime shipping, etc.). Remaining properties located adjacent to the harbor include
residential, recreational, commercial and light industrial.

A review (October 2011) of oil-gas wells and pipelines was conducted for the following assessment.
Tables summarizing results from each database search are included in the EDR Report that is
included as Appendix C. Maps showing approximate locations of HTRW sites, oil-gas wells and/or
pipelines in the study area corridor are included in the EDR Report.

Sixteen HTRW records were available for the landward portion of the study area corridor. Some of
these records are associated with the same facility and/or property that contains multiple database
items such as Resource Conservation and Recovery Act (RCRA) and the Comprehensive Environ-
mental Response, Compensation, and Liability Information System (CERCLIS). Based on the results
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of the regulatory agency database searches (EDR 2011), the following sites are located within the
northern study area corridor:

e One CERCLIS no further remedial action planned (NFRAP) site
e One Corrective Actions (CORRACTS) site

e One RCRA large quantity generator (LQG) site

e One RCRA treatment, storage, and disposal site (TSDF)

e One toxic chemical release inventory system (TRIS) site

e One facility index system (FINDS) site

e Five state hazardous waste sites (SHWS)

e One state engineering controls site

e Two state institutional controls sites

e One state voluntary cleanup program (VCP) site

e One state hazardous waste manifest (HAZNET) site
The results of the file review are summarized below.

CERCLIS/NFRAP Sites. The regulatory file review listed one CERCLIS/NFRAP site identified by the
EPA as having the potential for releasing hazardous substances or pollutants into the environment.
According to the database search the site, Chevron Products Company, located at 250 Industrial
Road, is listed as having petrochemical contamination in the soils and/or groundwater. However,
the database report indicates clean-up of the contaminated soil/groundwater and no further
remedial action was planned for this site. Additionally, this site is not recorded on the Federal
Superfund list, or on the National Priority Listing.

CORRACTS Sites. The regulatory file review listed one CORRACTS site (Chevron Products
Company) where material is handled with RCRA Corrective Action Activity. This report shows
which nationally defined corrective action core events have occurred for every handler that has had
corrective action activity.

RCRA Generators. The regulatory review indicated one RCRA regulated facility that generates
hazardous waste (Chevron Products Company). This facility is listed as large quantity generator
(LQG) which generates at least 1,000 kg/month of non-acutely hazardous waste or 1 kg/month of
acutely hazardous waste.

RCRA TSDF Sites. The regulatory review indicated one RCRA regulated facility (Chevron Products
Company) that generates, transports, stores, treats, and/or disposes of hazardous waste. Trans-
porters are individuals or entities that move hazardous waste from the generator offsite to a facility
that can recycle, treat, store, or dispose of the waste.

100024048/110165 3-42 August 25, 2012



Final EIS for the Proposed Widening of the
Pascagoula Lower Sound/Bayou Casotte Channel 3: Affected Environment

TRIS Sites. The regulatory review listed one site, Chevron Products Company, as a TRIS site. TRIS
facilities release toxic chemicals to the air, water, and land in reportable quantities under SARA
Title III, Section 313. The source of the database is the EPA.

FINDS Sites. The regulatory review listed one site, Chevron Products Company, as a FINDS site.
FINDS contains both facility information and "pointers" to other sources of information that contain
more detail. The source of the database is the EPA/National Technical Information Service (NTIS).

State Hazardous Waste Sites. Five SHWSs were identified within the study area corridor. The sites
are: Halter Marine Pascagoula at 5110 Washington Ave, Chicago Bridge & Iron (CBI), Port of
Pascagoula-Greenwood Island, Port of Pascagoula, and GSPC-Corning Glass. Lead was listed as the
pollutant of concern associated with both of the Port sites. Mercury was listed as the pollutant of
concern associated with GSPC-Corning Glass. Halter Marine is listed as no further action required
and has no information regarding contaminants. In addition, no specific information was given in
the database report regarding the CBI site.

State Engineering Controls Sites. The regulatory review listed one site, Port of Pascagoula, as a
state engineering controls site. Engineering controls encompass a variety of engineered remedies to
contain and/or reduce contamination, and/or physical barriers intended to limit access to property.
They include fences, signs, guards, landfill caps, provision of potable water, slurry walls, sheet pile,
pumping and treating of groundwater, monitoring wells, and vapor extraction systems.

State Institutional Controls Sites. The regulatory review listed two sites, Port of Pascagoula and
Port of Pascagoula-Greenwood Island, as state institutional controls sites. Institutional Controls are
non-engineered instruments, such as administrative and/or legal controls intended to minimize the
potential for human exposure to contamination by limiting land or resource use. When engineered
controls exist, institutional controls must also exist in order to provide mechanisms to assure that
the engineered controls remain intact and operational.

State VCP Sites. The regulatory review listed one site, GSPC-Corning Glass, as a VCP site. No further
action was given in the database report regarding this site.

State HAZNET Sites. The regulatory review listed one site, Chevron Products Company, as a state
HAZNET site. Data is extracted from copies of hazardous waste manifests received each year by the
DTSC. The source is the Department of Toxic Substance Control (DTSC).

0il and Gas Well Sites. A search of the Mississippi State Oil and Gas Board (MSOGB 2011) online
website indicates no oil and/or gas wells are located within the study area corridor.

Pipelines. Two pipeline systems were identified in the project area. Records obtained from Anchor
QEA, Chevron Pipeline Company, Fugro Chance, Inc.,, and the USACE indicate these pipeline systems
are active (in service) and reportedly transport natural gas and/or crude oil. The pipeline system
that crosses Bayou Casotte Channel (near station 92+00) reportedly transports crude oil. Addition-
ally, the pipeline system (Chandeleur Pipeline Company) that crosses Pascagoula Lower Sound
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Channel (near station 33+00) has two 12-inch-diameter lines and one 16-inch-diameter line. One of
the 12-inch-diameter lines is reportedly used as a spare line. The remaining 16-inch-diameter and
12-inch-diameter pipelines are active lines that transport crude oil and/or natural gas. Figure 3.8-2
shows the locations of the pipeline crossings within the project area.

3.8.2 Emergency Response

The National Contingency Plan (NCP) is a regulation establishing an organizational structure and
procedures for responding to oil spills in U.S. waters. The organizational structure and set of
procedures is known as the National Response System (NRS). The National Oil and Hazardous
Substances Pollution Contingency Plan, commonly called the NCP, describes how the Federal
government responds to discharges of oil and the release of chemicals into the navigable waters or
environment of the United States. The NCP, contained in Federal regulations at 40 C.F.R. 300,
provides the organizational structure and procedures for preparing for and responding to oil spills
(Occupational Safety and Health Administration [OSHA] 2011).

The NCP established the NRS, which provides for a coordinated response by all levels of
government to a real or potential oil or hazardous substances incident. It functions through a
network of government agencies and private sector organizations. This Federal coordination
ensures that all stakeholders with jurisdiction over an incident have a place at the table and work
together effectively. Under the NRS, the EPA is the lead agency for inland areas, and the USCG is the
lead agency for coastal areas and major navigable waterways (OSHA 2011).

Key components of the NRS include the National Response Team (NRT), the Federal On-Scene
Coordinator (FOSC), Regional Response Teams, and the responsible party, as described below. The
NRT is made up of 16 Federal departments and agencies, including the Department of Labor (DOL)
and OSHA. The NRT is responsible for coordinating nationwide interagency planning, policy, and
response for oil and hazardous materials releases in support of the FOSC. The following is a list of
NRT Members:

e U.S. Environmental Protection Agency (National Response Team Chair)
e U.S. Coast Guard (National Response Team Vice Chair)

e U.S. Department of Agriculture

e U.S. Department of Labor/OSHA

e U.S. Department of Commerce/National Oceanic and Atmospheric Administration
e U.S. Department of State

e U.S. Department of Defense

e U.S. Department of Homeland Security

e U.S. Department of Energy

e U.S.Federal Emergency Management Agency

e U.S. Department of Health and Human Services
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e U.S. General Services Administration
e U.S. Department of the Interior

e U.S. Nuclear Regulatory Commission
e U.S. Department of Justice

e U.S. Department of Transportation

Other Federal agencies with appropriate jurisdiction or expertise, along with private sector
responders, may also support response efforts (OSHA 2011).

The FOSC is the lead Federal official with final decision-making authority in the spill response. The
USCG provides an On-Scene Coordinator for oil spills in coastal waters, while EPA provides an On-
Scene Coordinator for spills on land. Regional Response Teams consist of regional representatives
of each agency in the National Response Team, state governments, and local governments. There
are 13 Regional Response Teams, one for each of the 10 Federal regions plus one each for Alaska,
the Caribbean, and Oceana. The Regional Response Team does not deploy as a team to incident
sites. Instead, its members reach back to their organizations for needed resources, and individual
members may deploy to the site as resources from their agencies. The Regional Response Team
also oversees and reviews plans within a region (Region 4: Mississippi, Alabama, Florida, Georgia,
Tennessee, North Carolina, South Carolina, and Kentucky) (OSHA 2011).

The responsible party is in charge of preparing for, responding to, and paying for cleanup and
damages from its pollution incidents. The responsible party must follow procedures in its facility or
vessel response plan, which provides for resources to respond to a “worst case” discharge (OSHA
2011).

Additionally, the EPA lists the Mississippi Emergency Management Agency (MEMA) for a state
emergency response commission (EPA 2012b). MEMA maintains the Mississippi Comprehensive
Emergency Management Plan (MEMA 2012). Within the plan, Mississippi Emergency Support
Function #5 - Emergency Management Annex and Emergency Support Function #10 - Oil and
Hazardous Materials addresses emergency response to oil spills. The purpose of Emergency Sup-
port Function #5 is to provide overall support activities of state government for all incident
management, providing the core management and administrative functions to support the
response to significant incidents effecting local and state operations. The purpose of Emergency
Support Function #10 is to “to provide state support to local governments in response to an actual
or potential unplanned discharge or release of hazardous materials following catastrophic
disasters, industrial accidents, and radiological incidents not from a fixed nuclear facility, trans-
portation incidents, or other major events.” It details the plan to be used to respond to incidents
where threatened or actual incident exceeds local response capabilities or when state capabilities
are exceeded and Federal government response is requested. Contacts are as follows:
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Mike Womack

Director, Mississippi Emergency Management Agency
Chair, Mississippi State Emergency Response Commission
P.O. Box 5644, Pearl, Mississippi 39288

Brian Maske

Hazmat/WIPP Program Manager, LEPC Coordinator
Mississippi Emergency Management Agency

P.O. Box 5644, Pearl, Mississippi 39288

Tel.: 601.933.6369

Fax: 601.933.6815

3.9 WATER QUALITY

The State of Mississippi has developed water quality criteria for intrastate, interstate and coastal
waters by the Mississippi Commission on Environmental Quality. State-wide criteria exist for the
following parameters: water temperature, pH, dissolved oxygen (DO), bacteria and toxic sub-
stances. In addition to the state-wide criteria, EPA criteria for ammonia, cyanide and sulfide toxicity
were evaluated as well as literature derived thresholds for total suspended solids (TSS). Existing
water quality conditions in the project area, specifically salinity, DO, TSS, nutrients, bacteria, and
various metals and pesticides, are addressed here. The fate of these water quality pollutants is
influenced strongly by currents, flows, and other physical and chemical factors, all of which were
previously addressed in sections 3.3 and 3.4, Bathymetry and Hydrodynamics.

Water quality parameters were analyzed using the EPA’s National Coastal Assessment (NCA) data
that span the entire study area (EPA 2011c) and the USACE’s spring 2010 sampling within the
Bayou Casotte and Pascagoula Channels (USACE 2011e). There were 71 sampling stations found
within the study area from the NCA data set. While several parameters were covered in the data,
not all of them were used for this study. The parameters used for this study include: DO, pH,
salinity, temperature, TSS, chlorophyll-a, and nutrients (nitrogen and phosphorous). The USACE
2010 sampling data included 17 stations that tested for temperature, DO, pH, salinity, and turbidity.
All of these parameters were analyzed except for turbidity. Station locations are shown on figures
3.9-1 through 3.9-4. A summary table including the range and average values when available for the
reviewed parameters as well as appropriate water quality criteria and compliance are provided in
Table 3.9-1.

3.9.1 Water Temperature, Salinity, Dissolved Oxygen, and Total
Suspended Solids

Water Temperature

Water temperature can affect several of the other water quality parameters. For example, warmer
waters have a lower oxygen saturation level than colder waters; all other factors remaining the
same, warm water often has lower levels of DO than colder water.
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Table 3.9-1
Summary of Parameter Concentrations, Water Quality Criteria, and Compliance

S-€

Parameter Unit Minimum Maximum Average Criteria ‘ Compliant | Source
Water Sample
Water Temperature °F 63 90 82 90 ‘ Y | MDEQ
Salinity ppt 39 33.9 25.3 No criteria
Dissolved Oxygen (instantaneous) mg/L 0.6 9.9 6.0 4.0 N (see text) MDEQ
Total Suspended Solids mg/L 0 88 24 80 Y Stanley and Sellers 1986
Total Nitrogen mg/L 0.02 0.83 0.56 No criteria
Total Phosphorus mg/L 0.02 0.19 0.06 No criteria
Fecal coliform bacteria (do not exceed)*** cfu/100mL 2 6000 199 400 N MDEQ
Fecal coliform bacteria (10% exceedance)*** cfu/100mL 2 6000 199 200 N MDEQ
ﬁ;‘;si‘z)cgisaaeria (do not exceed cfu/100mL 2 4200 61 35 N MDEQ
Er:\sz:?ﬁ)c ; E 3 ctera (do not exceed cfu/100mL 2 2000 43 35 N MDEQ
Ammonia (acute)* mg/L 0.33 0.33 NA 5.83 Y EPA
Ammonia (chronic)* mg/L 0.33 0.33 NA 0.875 Y EPA
Ammonia (acute)** mg/L 0.3 0.3 NA 3.68 Y EPA
Ammonia (chronic)** mg/L 0.3 0.3 NA 0.553 Y EPA
Un-ionized ammonia (acute)* mg/L NA NA NA 0.233 N EPA
Un-ionized ammonia (chronic)* mg/L NA NA NA 0.035 N EA
Standard Elutriate Samples

Ammonia (acute)* mg/L 9 25.2 NA 5.83 N EPA
Ammonia (chronic)* mg/L 9 25.2 NA 0.875 N EPA
Ammonia (acute)** mg/L 0.79 20.5 NA 3.68 N EPA
Ammonia (chronic)** mg/L 0.79 20.5 NA 0.553 N EPA
Total Kjedahl Nitrogen mg/L 11.3 41.9 NA No criteria
Total Organic Carbon mg/L 1.2 51 NA No criteria
Total Phosphorus mg/L 0.046 0.17 NA No criteria
Sulfide mg/L 0.88 0.88 NA 0.0002 N EPA
Cyanide (acute and chronic)* ug/L 1.6 1.6 NA 1 N EPA




Table 3.9-1, cont’d

Parameter Unit Minimum Maximum Average Criteria Compliant Source
Cyanide (acute and chronic)* ug/L NA NA NA 1 N EPA
Dissolved nickel (acute)* ug/L NA NA NA 74 N EPA
Dissolved nickel (chronic)* ug/L NA NA NA 8.2 Y EPA
Dissolved copper (acute)* pg/L NA NA NA 4.8 N EPA
Dissolved copper (chronic)* ug/L NA NA NA 31 N EPA
4,4'-DDT (acute) ug/L NA NA NA 0.13 Y EPA
4,4'-DDT (chronic) pg/L NA NA NA 0.001 N EPA
Endrin (acute) ug/L NA NA NA 0.037 Y EPA
Endrin (chronic) ug/L NA NA NA 0.0023 N EPA
Heptachlor (acute) ug/L NA NA NA 0.053 Y EPA
Heptachlor (chronic) ug/L NA NA NA 0.0036 N EPA
pCB* ng/L 10.2 14.2 NA 30 Y EPA
pPCB** ng/L 10.7 10.8 NA 31 Y EPA

€5-€

NA=not available
*= Bayou Casotte Channel
**=pascagoula Lower Sound

***=recreational use




Final EIS for the Proposed Widening of the
Pascagoula Lower Sound/Bayou Casotte Channel 3: Affected Environment

The EPA NCA dataset contains 252 temperature readings from all 71 stations. In addition, the
USACE collected 64 samples from 17 stations in the Bayou Casotte and Pascagoula Navigation
Channels, for a total of 316 additional samples within the study area. Sample depths ranged from
0 to 53 feet with an average depth of 8.45 feet. Temperatures ranged between 63 and 90 degrees
Fahrenheit (°F) with an average temperature of 82 °F (see Table 3.9-1) (EPA 2011c, USACE 2011e).
The MDEQ water temperature criteria indicate that the maximum value shall not exceed 90°F in
coastal waters. Additionally, water temperature measurements are to be collected at 5 feet in
waters 10 feet or greater in depth; and at mid-depth for those waters less than 10 feet in depth
(MDEQ 2007). The water temperature was consistently below 90°F at all locations within the study
area regardless of water depth, with the exception of two values collected at the surface water
(stations MS04-0017 and MS01-0033 both at 1.64 feet). This exceedance, as low as it is, is biased
high due to the data collection period being centered on the months of July to September, the
warmest months of the year. According to the MDEQ water temperature criteria, the water
temperature in the study area is in compliance with the state standards as the elevated water
temperature readings were not collected at mid-depth.

Salinity

The EPA NCA dataset includes 252 salinity readings at 71 stations. This data set was supplemented
with 64 salinity values from the USACE from 17 stations in the Bayou Casotte and Pascagoula
Navigation Channels, for a total of 316 salinity samples within the study area. Depth of the samples
ranged from 0 to 53 feet with an average depth of 8.5 feet of water depth for sampling sites. Salinity
values ranged between 3.9 and 33.9 parts per thousand (ppt) with an average of 25.3 ppt (see
Table 3.9-1) (EPA 2011c, USACE 2011e).

For all locations combined, there is evidence of two major phenomena with respect to salinity and
depth (Figure 3.9-5). First, at water depths less than 5 feet, salinities range from less than 5 to
greater than 30 ppt. Second, at water depths greater than 5 feet, salinities tend to stay above 20 ppt.
These data suggest that the study area is characterized by a polyhaline water mass at depths
greater than approximately 5 feet, while surface waters can vary (dependent upon rainfall)
between oligohaline and polyhaline conditions. At times where surface waters are fresher, bottom
waters will most likely still have higher salinities; these conditions can help to set up density
stratification, which would likely result in lower levels of DO in bottom waters during such
conditions. Water quality criteria for coastal water salinity do not exist (MDEQ 2007).

Dissolved Oxygen

DO is an important indicator of any water body’s health. State standards for DO are that a daily
average from a sample location should not fall below 5.0 milligrams per liter (mg/L), and that
instantaneous readings should not fall below 4.0 mg/L (MDEQ 2007). Additionally, it is
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Figure 3.9-5. Salinity (ppt) vs. Water Depth (feet) in the Study Area

recommended (MDEQ 2007) that the measurement depth be determined based on where
stratification layers (whether from temperature or salinity) exists. For those coastal waters which
are stratified, DO measurements should be collected when possible from the mid-depth of the
epilimnion if the epilimnion depth is 10 feet or less or at 5 feet from the water surface if the
epilimnion depth is greater than 10 feet (MDEQ 2007). Based upon these guidelines, the MDEQ
criteria do not require DO measurements from the bottom waters, in part because existing guidance
(MDEQ 2007) is to measure DO levels in the water mass of stratified water bodies (the surface
layer) where DO levels would be highest, while not sampling in the water mass (the bottom layer)
where problematic levels of DO most commonly occur. Hypoxic conditions (DO levels below
2.0 mg/L) are most commonly encountered in bottom waters, which appear to be unregulated by
the above-described water quality criteria. However, and based on previously documented
concerns related to hypoxic conditions within the study area (which can be detrimental to sessile
organisms), the DO data were analyzed from the study area without regard to water depth.

The EPA NCA dataset contained 252 DO readings at the 71 stations. These data were supplemented
with 62 DO samples collected by the USACE at 15 stations in the Bayou Casotte and Pascagoula
Navigation Channels, for a total of 314 DO samples within the study area. Sample depths for DO
values ranged from 0 to 53 feet with an average depth of 8.5 feet. DO values range between 0.6 and
9.9 mg/L, with an average of 6.0 mg/L (see Table 3.9-1) (EPA 2011c, USACE 2011e).
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All the samples collected in the study area were instantaneous, and therefore the daily average
standard was not an appropriate metric to use for comparison to MDEQ water quality standards.
Using the instantaneous reading standard, 39 of the 314 DO samples regardless of water depth fell
below 4.0 mg/L indicating insufficient DO in 12 percent of the samples analyzed. Additionally, 23 of
the 87 bottom water samples fell below 4.0 mg/L which included 5 of the bottom water samples
with values below 2.0 mg/L indicating hypoxic conditions are present at times. The frequency of
low DO readings may be higher due to the data set being restricted to warmer months of the year;
warm water has a lower oxygen saturation level than colder water. However a more obvious
influence on DO levels is water depth, as shown on Figure 3.9-6. The relationship between water
depth and DO levels is statistically significant at p <0.01, meaning there is a probability of less than
one in a hundred that such a relationship is due to chance alone. The r-squared value of 0.2674
reflects a finding that approximately 26 percent of the variability in levels of dissolved oxygen can
be explained by variability in water depths.

Dissolved Oxygen
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Figure 3.9-6. Dissolved Oxygen (mg/L) vs. Water Depth (feet) in the Study Area

Total Suspended Solids

Total Suspended Solids (TSS) refers to the material that is suspended in the water column. While
TSS is sometimes used interchangeably with the term “turbidity” they are in fact different. TSS
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refers to the weight of material suspended in the water column, while turbidity is an optical
property of water. TSS is a more useful parameter to assess in areas where oysters or other
shellfish are found, because there are TSS guidance criteria available (i.e., Davis and Hidu 1969,
Stanley and Sellers 1986). Turbidity criteria would be more appropriate in areas where water
clarity targets and optical models exist for the protection of seagrass meadows. As there is no
evidence of seagrass meadows in close proximity to the channel where turbidity measurements
were taken (Moncreif 2007, NOAA 2011b, Figure 3.11-2) and as there is more data on TSS than
turbidity, the following text focuses on TSS. Increased amounts of TSS can enter into a water body
via a variety of human activities, including stormwater runoff from urban land uses, runoff from
agricultural lands, runoff from transportation features (i.e, roads and parking lots) as well as
increased stream bank erosion associated with high flows (which themselves can be brought about
via increased impervious features). High levels of TSS over long periods of time can diminish the
health and productivity of a water ecosystem (EPA 2006).

The EPA NCA dataset included 127 TSS values at 59 stations within the study area. There were no
USACE samples collected in the study area that included TSS. Depth of the samples with TSS values
ranged from 1.0 to 89 feet, with an average water depth at TSS value of 11.2 feet. TSS levels ranged
between 0 mg/L and 88 mg/L with an average value of 24.3 mg/L (see Table 3.9-1) (EPA 2011c).
While there is no quantitative MDEQ water quality standard for TSS (MDEQ 2007), prior studies
have shown that the growth of oyster eggs and/or larvae is reduced at silt concentrations (silt being
a component of overall TSS) above 180 mg/L (Davis and Hidu 1969). In Delaware Bay, oyster beds
were not found in areas with TSS concentrations in excess of 80 mg/L (Stanley and Sellers 1986).
Upon querying the data from EPA NCA, it was found that only one value out of 127 exceeded the
80 mg/L value identified by Stanley and Sellers (1986) while no values exceeded the higher
threshold value identified by Davis and Hidu (1969). Overall, it would appear that levels of TSS in
the Bayou Casotte Study area would not be expected to be problematic to filter feeders such as
oysters.

3.9.2 Nutrients and Bacteria

Increases in nitrogen or phosphorus concentrations can lead to algal blooms, reduced water clarity,
low levels of DO, and potential fish kills (Bricker et al. 2007). Although MDEQ has not established
water quality standards for nitrogen, phosphorus, or chlorophyll-a (an indicator of algal and
phytoplankton biomass), there is a water quality standard that states that “...dissolved oxygen shall
be maintained at an appropriate level to avoid nuisance conditions” (MDEQ 2007). Consequently,
levels of nitrogen and phosphorus in Mississippi Sound were assessed as to whether or not there
was a potential link between nutrient levels and an adverse impact to DO via a potential link
between nutrients and chlorophyll-a. The logic of such an approach is that if nutrient levels affect
levels of phytoplankton, then there is the potential that the decay of algal blooms by oxygen-
consuming microbes could bring about an indirect but important role in decreased DO levels
(Turner et al. 2006). For this analysis total phosphorus (TP) and total nitrogen (TN) measurements
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were used to examine nutrient issues, because these parameters include both inorganic and organic
components.

The EPA NCA dataset includes 51 samples from 22 of the stations within the project area for TP.
Water depths for the TP samples ranged from 1.6 to 67.3 feet, with an average depth of 11.3 feet. TP
concentrations ranged between 0.02 and 0.19 mg/L, with an average value of 0.06 mg/L (see Table
3.9-1) (EPA 2011c). For TN, the EPA NCA dataset included 25 samples from 12 of the stations
within the project area. Water depths for the TN samples ranged from 2.6 to 67.3 feet, with an
average depth of 18.0 feet. TN concentrations ranged between 0.02 and 0.83 mg/L, with an average
value of 0.56 mg/L (see Table 3.9-1) (EPA 2011c).

Linear regression analysis was conducted to determine whether any relationships could be found
between chlorophyll-a concentrations and the levels of TN and TP in the water column to address
the DO interaction described above. Results of these analyses are presented in figures 3.9-7 and
3.9-8, respectively, and indicate that both TN and TP influence the algal biomass in the study area.

Chlorophyll-a vs Total Nitrogen
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Figure 3.9-7. Chlorophyll-a (ug /L) vs. Total Nitrogen (mg/L) in the Study Area
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Chlorophyll-a vs Total Phosphorous
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Figure 3.9-8. Chlorophyll-a (ug /L) vs. Total Phosphorus (mg/L) in the Study Area

The relationships between both TN vs. chlorophyll and TP vs. chlorophyll are both statistically
significant at p < 0.05, meaning there is a probability of less than one in twenty that such a
relationship is due to chance alone. The higher r-squared value for the TN vs. chlorophyll-a
regression (compared to TP vs. chlorophyll-a) suggests that TN is the more important nutrient in
terms of stimulating algal biomass. This finding is consistent with prior work in eastern Mississippi
Sound (i.e., Bricker et al. 1999, 2007). In their assessment of the water quality of eastern Mississippi
Sound, Bricker et al. (2007) concluded that water quality data from the region indicated “minimal”
expression of any potential nutrient-related water quality problems, i.e., no link between DO and
nutrients was found.

Total Maximum Daily Load (TMDL) for Bayou Casotte

EPA developed a TMDL for Bayou Casotte based on exceedances of the MDEQ criteria for un-ionized
ammonia (EPA 2007b). In the TMDL report, EPA (2007b) lists chronic and acute criteria
concentrations for un-ionized ammonia (NHs) in salt water of 0.035 and 0.233 mg/L, respectively
(see Table 3.9-1). In Bayou Casotte, 33 out of 50 samples exceeded the chronic criteria threshold for
un-ionized ammonia, while 3 out of 50 samples exceeded the higher acute criteria threshold.
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The TMDL for DO and un-ionized ammonia really applies to discharges from the MPC, National
Pollutant Discharge Elimination System (NPDES) discharge. That facility had emergency discharges
associated with Katrina, but also had discharges in non-hurricane years (photos from 2002, etc.).

The Bayou Casotte TMDL (EPA 2007b) indicates the northern-most portion of the Bayou, between
EPA stations T-14 and T-22, is impaired. The southernmost extent of the impaired stretch of Bayou
Casotte is Ingalls Avenue, north of the area to be impacted by the project, which is the subject of this
report. Also, EPA (2007b) noted the un-ionized ammonia was recorded on low tides, but not high
tides, indicating that the sources of impairment are upstream and mixing with tidal waters
alleviates the impairment. The TMDL for un-ionized ammonia for Bayou Casotte appears to focus
on a single source, the NPDES discharge (NPDES ID MS0003115) for process and stormwater
discharges from MPC, located north of the areas being considered for channel widening.

USACE 2011 Site Water and Standard Elutriate Chemistry

From the USACE Spring 2010 sampling of the Bayou Casotte and Pascagoula Channels, two ambient
water column and nine standard elutriate samples were available for analysis. Standard NOAA
and/or EPA screening values for chemical constituents were used to determine exceedances (if
any) of guidance criteria (see Table 3.9-1). A more-complete listing of results can be found in the
USACE report for the Pascagoula Harbor Navigation Channel Final Supplemental EIS (USACE 2010).
A brief summary of the results are provided below.

General Chemistry Parameters

In general, concentrations in the standard elutriate samples were higher than the concentrations in
the overlying water column, as would be expected. For ammonia, concentrations in the two
ambient samples were 0.33 mg/L and 0.30 mg/L for Bayou Casotte and the Pascagoula Lower
Sound channels, respectively. It is important to note that there is a TMDL for ammonia for Bayou
Casotte, discussed above. Each of the standard elutriates from the Bayou Casotte Channel exceeded
the EPA ammonia calculated acute and chronic criteria (see Table 3.9-1).

In the standard elutriates, total Kjeldahl nitrogen (TKN) concentrations ranged from 11.3 to
41.9 mg/L, total organic carbon (TOC) concentrations ranged from 1.2 mg/L to 5.1 mg/L, and total
phosphorus concentrations ranged from 0.046 mg/L to 0.17 mg/L (see Table 3.9-1). Water quality
criteria are not available for TKN, TOC or TP. Sulfide was detected in one standard elutriate at a
concentration of 0.88 mg/L which exceeds the EPA chronic criterion (0.002 mg/L). Nitrate and
nitrite were not detected in the ambient water or standard elutriates from the channels (USACE
2011e), as would be expected for anoxic sediments at the bottom of a deep channel.

Cyanide was not detected in either of the ambient water samples, and there was only one detection
of cyanide in the elutriate samples (1.6 pg/L) which also exceeded the EPA saltwater acute and
chronic criteria for aquatic life.
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Bacteria

The applicability of bacteria criteria to a particular water body depends upon its designated use.
Criteria are established to protect water quality commensurate with the most stringent designated
use assigned to each water body (MDEQ 2007). MDEQ collects samples from two stations located
on the shoreline between Bayou Casotte and Lake Yazoo, and tests both locations for fecal coliform
bacteria and Enterococci bacteria through their beach monitoring program.

Fecal coliform bacteria are a subset of total coliform bacteria and have been used as indicators of
overall pathogen availability (although they are not necessarily pathogenic themselves).
Enterococci bacteria have been suggested to be better indicators of the influence of humans and/or
other mammals as the source of any bacterial contamination (EPA 2006).

Mississippi State Standards have been updated recently to reflect more stringent water quality
requirements with respect to bacteria (MDEQ 2007). The water’s within the study area are
classified for recreational use and for fish and wildlife. The State Water Quality Standards, as
described by MDEQ (2007), for each of these classifications are listed below. The recreational use
water quality requirements are the most stringent therefore results will be reported in comparison
to the recreational use criteria.

Recreation. Fecal coliform concentrations shall not exceed a geometric mean of 200 colonies per
100 milliliters (mL) based on a minimum of five samples taken over a 30-day period with no less
than 12 hours between individual samples, nor shall the samples examined during a 30-day period
exceed 400 per 100 mL more than 10 percent of the time. For both marine and estuarine coastal
recreational waters, Enterococci shall not exceed a seasonal (May-October and November-April)
geometric mean of 35 per 100 mL based on a minimum of 20 samples collected during each season.
Coastal recreational waters do not include inland waters upstream of the mouth of a river or a
stream having a natural connection to the open sea.

Coastal recreational waters are marine and estuarine waters that are suitable for recreational
purposes, including such water contact activities as swimming, wading, and water skiing. Coastal
Recreational Waters do not include inland waters upstream of the mouth of a river or a stream
having a natural connection to the open sea. Water quality monitoring for bacteria content is
conducted on these waters to protect the health of bathers. Water contact is discouraged on
Mississippi’s public access bathing beaches along the shoreline of Jackson, Harrison, and Hancock
counties when Enterococci exceed 104 colonies per 100 mL and in all other coastal recreational
waters when Enterococci exceed 501 colonies per 100 mL. When Enterococci counts exceed 104
colonies per 100 mL at the public access beaches, water contact advisories are issued by
Mississippi's Beach Monitoring Task Force. For recreational use, both stations exceeded the fecal
coliform bacteria criteria and Enterococci criteria.
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Fish and Wildlife. From May through October, when water contact recreation activities may be
expected to occur, fecal coliform shall not exceed a geometric mean of 200 per 100 mL based on a
minimum of five samples taken over a 30-day period with no less than 12 hours between individual
samples, nor shall the samples examined during a 30-day period exceed 400 per 100 mL more than
10 percent of the time. From November through April, when incidental recreational contact is not
likely, fecal coliform shall not exceed a geometric mean of 2,000 per 100 mL based on a minimum of
five samples taken over a 30-day period with no less than 12 hours between individual samples,
nor shall the samples examined during a 30-day period exceed 4,000 per 100 mL more than
10 percent of the time.

Statistical analyses were performed on data obtained from the MDEQ (2011) beach monitoring data
for both fecal coliform bacteria and Enterococci measurements taken at two stations within the
study area. Results were then compared to MDEQ water quality standards. For recreational waters,
both fecal coliform bacteria and Enterococci counts were analyzed. A total of 790 samples were
taken for fecal coliform bacteria at both stations (combined) between January 2000 and August
2005. For Enterococci bacteria, 1,054 samples were taken at both stations (combined) from January
2004 to October 31, 2011. Fecal coliform and Enterococci concentrations exceeded standards for a
recreational use designated water body (see Table 3.9-1) (MDEQ 2011).

3.9.3 Metals, Pesticides, and Other Contaminants

Metals. There were 17 metals tested in the analysis and of those, 12 were detected in the standard
elutriates from the Pascagoula Harbor Navigation Channel. Beryllium, cadmium, mercury, silver,
and tin were not detected. Only two of the detected metals, copper and nickel, exceeded EPA’s
saltwater water quality criteria in standard elutriate samples. Copper concentrations in the
standard elutriates exceeded the EPA acute and chronic water quality criteria in three elutriate
samples. Nickel concentrations in the standard elutriates exceeded the EPA’s chronic water quality
criteria in one elutriate sample. However, neither of the ambient water samples exceeded any of the
EPA acute or chronic water quality criteria for the protection of aquatic life (USACE 2011e).

Polycyclic Aromatic Hydrocarbons (PAHs). None of the tested PAHs were detected in standard
elutriates from the Bayou Casotte Channel, or Pascagoula Lower Sound Channel sites. One PAH,
phenanthrene, was detected in the Pascagoula Lower Sound Channel, but had a concentration
below the reporting limit and the same PAH was detected in the ambient water from the Pascagoula
Lower Sound. Thirteen PAHs were detected in ambient water samples for the Bayou Casotte
Channel. Individual PAHs in the standard elutriates were only detected in one case.

Polychlorinated Biphenyl (PCB) Congeners. Few PCBs were detected in the ambient water or
standard elutriate samples, and when found, they were frequently below the laboratory reporting
limit. Individual PCBs in the ambient water samples were detected in two cases and individual PCBs
in the standard elutriates were detected in five cases. None of the PCBs were detected in the
standard elutriates from the Pascagoula Lower Sound. The total PCB concentration in the standard
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elutriates ranged from 10.2 ng/L to 14.2 ng/L and PCB concentrations in the ambient water
samples were 10.7 ng/L and 10.8 ng/L, in Bayou Casotte and Pascagoula Lower Sound, respectively.
These concentrations were below the EPA chronic water quality criterion (30 ng/L).

Chlorinated Pesticides. DDT, endrin, and heptachlor are all organo-chlorine pesticides. DDT has
been banned since the 1970s. Endrin is still available but its use is restricted. Heptachlor is also
restricted, but can be used for fire ant control. All the pesticides detected in sediment samples are
organo chlorines. Three chlorinated pesticides — alpha-BHC (benzene hexachloride), chloro-
benside, and delta-BHC — were detected in the ambient water samples but none exceeded EPA
acute or chronic water quality criteria.

A single exceedance of chronic water quality criterion was found for elutriate samples of 4,4'-DDT
(Anchor QEA 2012) and the criterion threshold was exceeded by a factor of 6.7. Endrin
concentrations in elutriate samples (i.e., pore water) exceeded chronic water quality criteria
guidance by a factor of 3.4, while heptachlor in elutriate samples exceeded EPA chronic water
quality criteria thresholds in two instances and by factors of 2.0 and 6.7 (Anchor QEA 2012).

Ten of the chlorinated pesticides — 4,4'-DDD, 4,4'-DDT, alpha-BHC, beta-BHC, dachtal, delta-BHC,
endrin, gamma-BHC, heptachlor, and methoxychlor — were detected in the standard elutriates
from the channels. Three of these chlorinated pesticides — 4,4'-DDT, endrin, and heptachlor —
exceeded the EPA chronic criteria for the protection of aquatic life. The concentration of endrin at
BCW-04 also exceeded the chronic criterion. Heptachlor was detected in elutriates at two sites from
the study area, and exceeded the chronic water quality criterion threshold.

Dioxin and Furan Congeners. Of the 17 dioxin and furan congeners analyzed, each was detected in
standard elutriates but frequently at concentrations below the laboratory reporting limit. The most
toxic dioxin congener, 2,3,7,8-TCDD, was only detected in one of the standard elutriate samples
from a single location in the channel.

3.10 SEDIMENT QUALITY

The EPA NCA data from surface grab samples at 71 stations from 1991 to 2004 in the study area
(see figures 3.9-1 through 3.9-4) were analyzed to evaluate sediment quality. Sediment analysis
included grain composition, organic contaminants, and inorganic contaminants.

In addition to the EPA data, the USACE (2010) also analyzed physical and chemical characteristics
of six sediment samples from the Bayou Casotte Channel, three composite sediment samples from
Pascagoula Lower Sound, and two reference sediment samples from USACE/EPA Region 4
designated reference sites south of Horn Island, Mississippi (RS-PAS-B and RS-PAS-D) (figures 3.9-1
through 3.9-4).
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Furthermore, EA Engineering, Science, and Technology, Inc. (EA), conducted sediment character-
ization sampling in the project area in early April 2010 prior to the Deepwater Horizon oil rig
explosion and spill (EA 2011a). Sediment characterization sampling was again conducted in late
November to early December 2010 (EA 2011b). Comparison of the two data sets was conducted to
determine whether sediment quality had been affected by the Deepwater Horizon oil spill
According to EA 2011b, “Based on results of PAH and total petroleum hydrocarbon (TPH) testing of
surface sediments collected in the Bayou Casotte and Pascagoula Lower Sound Channels, two USEPA-
designated reference sites, and the Pascagoula ODMDS in November and December 2010, there were
no discernable changes noted in the sediment quality that could be attributed to the Deepwater
Horizon Oil Spill.” Detailed results are presented in Appendix B, Dredged Material Management
Plan.

3.10.1 Sediment Composition
EPA NCA Data

Sediment composition samples were taken at all 71 stations and the percent silt/clay (fine
sediments), percent sand (medium to large sediments), and percent TOC was measured. The
amount of silt/clay is important because fine sediments have more surface area than medium-large
sediments which allows for more absorption sites for sediment contaminants. Clay particles in
particular have more functional sites for toxins to bind to than compared to sand (Miller et al.
2005).

The percent of silt-clay for the 71 samples ranged from 0.6 to 99.7 percent, with an average of
36.5 percent. The percent of sand ranged from 0 to 93.7 percent, with an average of 10.4 percent.
The percent TOC of the 71 samples ranged from 0 to 5.1 percent with an average of 0.7 percent
(EPA 2011c).

The only sampling sites with substantial sand contents were from stations sampled at locations at
least 2 miles offshore. Stations closest to Bayou Casotte (MS00-0012; inside the Port) and MS00-
0034 (outside the Port) had silt/clay contents of 83.5 and 48.3 percent, respectively. Stations
closest to the Pascagoula Channel (MS01-0045 and MS02-0041) had a silt/clay content of 15.9 and
0.6 percent, respectively. A general pattern appears where stations located in offshore waters close
to the barrier island have lower silt /clay contents and higher sand contents, while stations located
closer to the mainland typically are dominated by high silt /clay contents and much lower sand
contents (EPA 2011c).

According to the EPA’s 2008 National Coastal Conditions Report, TOC can be used to rank an area’s
sediment quality (EPA 2008b). Of the 71 samples taken in the study area, 66 (93 percent) were in
“good” condition (TOC <2 percent), 4 (5.6 percent) were in “fair” condition (TOC between 2 percent
and 5 percent), and 1 (1.4 percent) was in poor condition (TOC >5 percent) (EPA 2011c). Overall
these results indicate the study area as a whole is "good" in terms of the amount of area with high
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levels of TOC. However, for those areas with sediments dominated by silt and clay, rather than sand,
any contaminants loaded to the system would be able to persist over time via binding to the fine-
grained sediments (Miller et al. 2005). To assess this concern, sediment quality data were
compared to existing standards, developed from NOAA guidance criteria for toxins (Buchman
2008).

USACE Data

The sediments from the Bayou Casotte Channel and the Pascagoula Lower Sound (PLS-01 through
PLS-04) were mainly silt and clay combinations. The Bayou Casotte samples ranged from 70.2 to
97.5 percent silt and clay, respectively. Samples from the Pascagoula Lower Sound Channel had silt
and clay contents that ranged from 65.5 to 92.2 percent, and the Reference site (Site B) had a silt
and clay content of 88.1 percent.

TOC concentrations ranged from 1 to 1.82 percent in the Bayou Casotte Channel sediments, and
0.08 to 0.90 percent in the Pascagoula Lower Sound locations. The TOC concentration at Reference
Site B was 1.3 percent, and the TOC content was 0.339 percent at Reference Site D (USACE 2010).

3.10.2 Organic Contaminants
EPA NCA Data

Organic contaminants are the individual carbon-based contaminants that are part of the TOC
measurement. EPA NCA data included a total of 141 different organic compounds measured from
all 71 stations in the study area. These organic sediments were grouped as: pesticides, PCBs, PAHs,
nonchlorinated pesticides, butyltin, and DDT. Most of these contaminants are anthropogenic and
enter the water and sediment through runoff, sewage, and other sources (EPA 2011c). These
contaminants were compared to criteria that provide screening concentrations for estuarine and
marine sediments that is published by NOAA called the Screening Quick Reference Tables
(SQuiRTs) (Buchman 2008). While NOAA has stated that SQuiRTs are intended for internal use
only, the standards provide a good benchmark for understanding levels at which toxic concen-
trations should trigger concern or harm to aquatic and/or human life. SQuiRTs criteria can also
help identify which toxins would need additional site specific testing.

Of the 141 organic contaminants that were measured, only 31 have screening criteria as established
by NOAA. Of these 31 organic contaminants that were both measured and have established
screening criteria, 17 of them exceeded one or more of their screening values and are discussed in
further detail below.

The compounds of dieldrin, lindane, toxaphene are organo-chlorine insecticides that were mostly
used for agricultural purposes. Dieldrin was phased out starting in the 1970s, and banned from
agricultural use in the 1980s, as was toxaphene. Lindane has not been used in the U.S. since 2007.
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DDT is also an organo-chlorine pesticide, but was banned from use in the U.S. in the 1970s. PCB
refers to a class of organo-chlorine compounds that were used for industrial purposes, and were
also banned in the 1970s. These compounds are known to be long-lived, and their presence in
sediments, in some cases decades after their last probable use, is expected.

Butyltin. Thirty-three butyltin samples were taken at 11 of the NCA sampling stations within the
project area. Mono-, di-, and tributyltin were taken at each station. Monobutyltin levels ranged
between 0 ng/g and 1 ng/g with an average of 0.109 ng/g. Dibutyltin levels ranged between 0 ng/g
and 3.67 ng/g with an average of 0.525 ng/g. Tributyltin levels ranged between 0 ng/g and 12 ng/g
with an average of 1.356 ng/g.

DDT. DDT samples were taken at all 71 stations in the study area and DDT isomers and related
compounds were evaluated (DDD, DDE, DDT, total DDT, OPDDD, OPDDE, OPDDT, PPDDD, PPDDE,
and PPDDT). There are five NOAA SQuiRTs criteria thresholds related to DDT levels: Threshold
Effects Levels (TEL), Effects Range-Low (ERL), Probable Effects Levels (PEL), Effects Range-
Medium (ERM), and Apparent Effect Threshold (AET) for four of the ten categories of DDT listed
above (total DDT, PPDDD, PPDDE, and PPDDT). For the five potential criteria, TEL limits were
passed only by PPDDT (1.19 ng/g) and only in three out of the seventy samples, while ERL limits
were passed by both PPDDT (1.0 ng/g) three out of the seventy samples and also by Total DDT
(1.58 ng/g) one out of the 35 samples (EPA 2011c).

Non-Chlorinated Pesticides. Samples from only three NCA stations were tested for non-
chlorinated pesticides (Diazinon, Disulfoton, Ethion, and Terbufos). All of the samples were zero or
fell below the detection limit of 1.0 ng/g (EPA 2011c).

PAHs. PAH samples were taken at all 71 NCA stations within the study area. The samples were
tested for presence of 47 types of PAH (Table 3.10-1). Of the 47 types of PAHs, 25 have NOAA
SQuiRTs criteria. The PAHs covered by the NOAA SQuiRTs and the number of samples that exceed
the criteria are listed in Table 3.10-1(EPA 2011c, Buchman 2008).

PCBs. PCB samples were taken at 70 of the 71 NCA stations in the study area. Samples were tested
for 27 different PCBs (Table 3.10-2). There is only one NOAA SQuiRTs criteria, for total PCBs. Of the
six threshold criteria that PCBs were compared against, only one value exceeded one of the
available criteria, the TEL of 21.6 ng/g.

Pesticides. There were 22 pesticides that were sampled for in 70 of the 72 stations within the
study area. The min, mean, max, and number of samples (count) for each pesticide samples are
shown in Table 3.10-3. There are NOAA SQuiRTs criteria for six of the 22 pesticides that were
sampled (aldrin, dieldrin, heptachlor epoxide, hexachlorobenzene, lindane, and toxaphene). Of
these 6 pesticides that were both tested for and also have SQuiRTs criteria, only lindane and
toxaphene exceeded available criteria (TEL values) twice out of 70 and 67 samples, respectively
(EPA 2011c).
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Table 3.10-1
PAH SQuIiRTs

NOAA SQuiRTs (ng/g)

Number of Samples Above SQuIRTs Levels

Analyte Count T20 TEL ERL T50 PEL ERM AET T20 TEL ERL T50 PEL ERM AET
Acenaphthene 70 19 6.71 16 116 88.9 500 130 1 1
Acenaphthylene 70 14 5.87 44 140 128 640 71 1 3 1
Anthracene 70 34 46.9 85.3 290 245 1,100 280 3 1 1 1 1 1
Benzo(a)anthracene 70 61 74.8 261 466 693 1,600 960 3 2 1 1 1
Benzo(a)pyrene 70 69 88.8 430 520 763 1,600 1,100 2 1 1 1
Benzo(b)fluoranthene 70 130 1,107 1,800 2 1
Benzo(k)fluoranthene 70 70 537 1,800 1
Benzo(g,h,i)perylene 70 67 497 670 1
Biphenyl 67 17 73
Chrysene 70 82 108 384 650 846 2,800 950 2 2 1 1 1
Dibenz(a,h)anthracene 70 19 6.22 63.4 113 135 260 230 1 4 1
2,6-dimethylnaphthalene 70 25 113
Fluoranthene 71 119 113 600 1,034 1,494 5,100 1,300 3 3 1
Fluorene 70 19 21.2 19 114 144 540 120
Indeno(1,2,3-c,d)pyrene 70 68 488 600 1
1-methylnaphthalene 70 21 94
2-methylnaphthalene 70 21 20.2 70 128 201 670 64
1-methylphenanthrene 70 18 112
Naphthalene 70 30 34.6 160 217 391 2,100 230
Total High Molecular Wt. PAHs 35 655 1,700 6,676 9,600 7,900 1
Total Low Molecular Wt. PAHs 35 312 552 1,442 3,160 1,200
Total PAHs 35 1,684 4,022 16,770 44,792
Perylene 15 74 453
Phenanthrene 36 68 86.7 240 455 544 1,500 660 1 1
Pyrene 71 125 153 665 932 1,398 2,600 2,400 2 2 1
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Table 3.10-2
PCB Statistics
(ng/g) Total PCB PCB101 PCB105 PCB110 PCB118 PCB118a
minimum 0 0 0 0 0 0
mean 1.365 0.202 0.038 0.087 0.133 0.344
maximum 22.31* 3.87 137 0.76 1.70 3.61
count 35 70 70 43 59 11
PCB126 PCB128 PCB138 PCB153 PCB170 PCB18
minimum 0 0 0 0 0 0
mean 0.030 0.032 0.312 0.303 0.077 0.030
maximum 0.72 1.19 4.32 3.40 1.60 1.40
count 70 70 70 70 64 70
PCB180 PCB187 PCB187a PCB195 PCB200 PCB206
minimum 0 0 0 0 0 0
mean 0.203 0.124 0.034 0.017 0.100 0.023
maximum 2.20 1.90 0.20 0.27 0.20 0.35
count 70 59 11 70 2 70
PCB209 PCB28 PCB29 PCB44 PCB52 PCB66
minimum 0 0 0 0 0 0
mean 0.012 0.036 0.000 0.033 0.392 0.028
maximum 0.17 1.30 0.00 1.10 12.00 0.82
count 70 70 2 70 67 70
PCB77 PCB8 PCB87
minimum 0 0 0
mean 0.011 0.132 1.145
maximum 0.28 1.70 2.29
count 59 70 2
* Exceeds TEL of 21.6 ng/g
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Table 3.10-3
Pesticide Statistics
(ng/g) Aldrin* alpha-BHC alpha-Chlordane alpha-Endosulfan beta-BHC
minimum | 0 0 0 0 | 0
mean 0.004 0.072 0.001 0.003 0.049
maximum | 0.060 0.388 0.039 0.078 | 0.310
count 70 10 70 67 9
| beta-Endosulfan | Carbophenothion cis-Nonachlor delta-BHC | Dieldrin*
minimum 0 0 0 0 0
mean | 0.011 0.000 0.003 0.010 | 0.024
maximum 0.540 0.000 0.020 0.060 1.100
count | 70 2 10 9 | 61
Endosulfan sulfate Endrin gamma-Chlordane Heptachlor Heptachlor epoxide*
minimum | 0 0 0 0 | 0
mean 0.025 0.025 0.007 0.000 0.002
maximum | 1.400 0.810 0.030 0.015 | 0.079
count 59 68 10 70 70
Lindane
Hexachlorobenzene* (gamma-BHC)* A Mirex Oxychlordane Oxyfluorfen
minimum 0 0 0 0 0
mean | 0.052 0.028 0.001 0.002 | 0.000
maximum 0.850 0.860 0.049 0.020 0.000
count | 70 70 70 10 | 2
Toxaphene* + trans-Nonachlor
minimum | 0 0 |
mean 0.021 0.004
maximum 1.000 0.200
count 67 70

*NOAA SQuIiRTs available
A exceeded TEL Value (0.32 ng/g) twice
+ exceeded TEL Value (0.10 ng/g) twice

USACE Data

The USACE tested for PAHs, PCBs, dioxin and furan congeners, chlorinated pesticides, semivolatile

organic compounds (SVOCs), and butyltin for organic contaminants.

PAHs. The USACE tested for 18 PAHs, of which 13 have TEL and PEL values available for review.
Eight of the 18 individual PAHs were detected in the channel sediments and none were detected

above their relevant TEL concentrations. One individual PAH was detected in the Reference Site B

sample but none of the individual PAHs were detected in the Reference Site D sample. Total PAH
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concentrations in the channel sediments ranged from 9.08 pg/kg to 57.4 pg/kg and none exceeded
TEL or PEL threshold concentrations. The total PAH concentration at Reference Site B was lower
than the Bayou Casotte Channel locations, PLS-01/02, and PLS-03/04. The total PAH concentration
at Reference Site D was higher than the total PAH concentration at PLS-05/06 (USACE 2011e).

PCBs. The USACE tested for 27 PCB congeners; these were compared to TEL and PEL values for
total PCB concentrations. Nine of the 27 tested PCBs were detected in at least one sample. Total PCB
concentrations did not exceed TEL or PEL values. The total PCB concentration at Reference Sites B
and D also did not exceed the TEL or PEL values (USACE 2011e).

Chlorinated Pesticides. The USACE tested for 25 chlorinated pesticides and seven of them have TEL
and PEL values available for comparison. Eleven of the 25 chlorinated pesticides were detected in
the study area sediments, but none exceeded TEL or PEL values. At each reference site, nine
chlorinated pesticides were detected at low concentrations and none of the concentrations
exceeded the TEL (USACE 2011e).

Dioxin and Furan Congeners. Dioxin and furan congeners were detected in 84 of 153 cases
(55 percent) in the sediments from the channels but there were no TEL or PEL exceedances.

Semivolatile Organic Compounds (SVOC) and Butyltin. The USACE tested for 46 SVOCs, five of
which (bis[2-ethylhexyl]phthalate, butyl benzyl phthalate, diethyl phthalate, di-n-butyl phthalate,
and phenol) were each detected at low concentrations in the sediment samples from the channels.
There were no SVOCs detected at either of the reference sites. One of the 46 SVOCs [bis(2-ethyl-
hexyl) phthalate] has a TEL and PEL value for comparison and one of the detected concentrations of
bis(2-ethylhexyl) phthalate (at BCW-05) was above the TEL criteria (USACE 2011e).

There were four butyltins that were tested for in the sediments from the channels and from
Reference Site B and Reference Site D and none were detected (USACE 2011e).

3.10.3 Inorganic Contaminants

Inorganic contaminants are those contaminants that are not carbon-based and generally mostly
metals. Inorganic contaminants were analyzed using EPA NCA data and USACE data and the results
of these analyses are presented below.

EPA NCA Data

There were 15 inorganic contaminants sampled at all 71 stations within the study area. All 15 of
these metals had previously established NOAA SQuiRTs levels and all of them exceeded one or more
criteria level. Table 3.10-4 shows how many times and which criteria were exceeded by each
contaminant (EPA 2011c). The metal that exceeded relevant guidance criteria by the greatest
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Table 3.10-4

Inorganic Contaminants

NOAA SQuiRTs (ng/g)

Number of Exceedances

Analyte Count Min Max Mean Median St. Dev. T20 TEL ERL T50 PEL ERM AET T20 TEL ERL T50 PEL ERM AET
Antimony 71 0.00 2.30 0.27 0.21 0.34 0.63 2.40 9.30 5
Arsenic 71 0.00 21.00 4.28 2.20 4.86 7.40 7.24 8.20 20.00 41.60 70.00 35.00 14 14 14 1
Cadmium 71 0.00 1.30 0.21 0.08 0.30 0.38 0.68 1.20 1.40 421 9.60 3.00 14 7 1
Chromium 71 0.00 113.00 2321 15.50 26.42 49.00 52.30 81.00 141.00 160.00  370.00 62.00 13 13 5 7
Copper 71 0.00 30.40 5.28 2.80 6.06 32.00 18.70 34.00 9400 108.00 270.00  390.00 4
Lead 71 0.00 37.10 9.31 7.30 8.74 30.00 30.24 46.70 9400 112.00 218.00  400.00 2 2
Manganese 71 4.70 930.00 211.04 125.00 230.72 260.00 18
Mercury 71 0.00 0.41 0.02 0.00 0.05 0.14 0.13 0.15 0.48 0.70 0.71 0.41 2 2 1
Nickel 71 0.00 46.00 8.15 4.30 10.35 15.00 15.90 20.90 47.00 42.80 51.60 11000 | 14 14 10 1
Selenium 71 0.00 1.60 0.22 0.00 0.40 1.00 7
Silver 71 0.00 0.40 0.09 0.07 0.10 0.23 0.73 1.00 1.10 1.77 3.70 3.10 6
Tin 71 0.00 6.40 2.20 2.40 1.86 0.05 >3.40 61 21
Zinc 71 0.00 143.00 32.79 18.70 35.86 9400 12400 15000 24500 271.00 410.00 410.00 8 2

Source: U.S. EPA 2011c.
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amount (percent above criteria) was tin (EPA 2011c). Cadmium, chromium, copper, nickel, and tin
have been called “vessel-related” contaminants (Young et al. 1979) suggesting that their occurrence
could be due to the presence of shipping in general, rather than a specific land-based source of
contamination.

USACE Data

The USACE tested for 18 metals and 9 (arsenic, cadmium, chromium, copper, lead, mercury, nickel,
silver, and zinc) have TEL and PEL values. Each of the tested metals was detected in most of the
sediments with the exception of mercury in the sediment from both PLS-05/06 and from Reference
Site D. Metals were not frequently detected at concentrations above the TEL criteria and none of the
detected metal concentrations in the sediment exceeded PEL concentrations (USACE 2011e).

The USACE conducted an analysis of simultaneously extracted metals (SEM) and acid volatile
sulfide (AVS) to evaluate the bioavailability of metals in the sediment of the five simultaneously
extracted metals (cadmium, copper, lead, nickel, and zinc). An SEM/AVS ratio less than one
indicates a high degree of probability that the metals are bound to organic material and not
bioavailable to aquatic organisms. If the SEM/AVS is greater than one, then the metals in sediment
exceed the sulfide binding ability and have a higher probability of being bioavailable to aquatic
organisms. The SEM/AVS ratio was less than one for all sample and reference sites (USACE 2011e),
suggesting that most metals would not be readily available for biological uptake upon disturbance.

3.11 FRESHWATER AQUATIC, WETLAND, AND TERRESTRIAL
PLANT COMMUNITIES

This section describes the vegetation characteristic of the study area. Federally and state-listed
threatened and endangered species are described in Section 3.14.

Ecoregions are typically defined as large geographic areas that are easily distinguished from
adjacent regions by differing biotic and environmental factors or ecological processes. Fundamental
differences between ecoregions often include changes in climate, physical geography, soils, and
large-scale vegetation structure and composition. The study area is located in the East Gulf Coastal
Plain ecoregion, as defined by The Nature Conservancy (TNC) and referenced by the Mississippi
Department of Wildlife, Fisheries, and Parks (MDWFP) (TNC 1999, Mississippi Museum of Natural
Science [MMNS] 2005). The East Gulf Coastal Plain spans five states and over 42 million acres,
extending from Georgia to Louisiana. It has a diverse assemblage of ecological systems, ranging
from sandhills and rolling longleaf pine-dominated uplands to pine flatwoods and savannas,
seepage bogs, and bottomland hardwood forests (MMNS 2005).

The unique characteristics of the region result from the interaction of three components—the
subtropical climate, the oceanic regime, and the Mississippi River delta—all of which affect the
physiography of the Gulf Coast (Gosselink 1984). The region is characterized by level topography
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and soils derived largely from unconsolidated sands, silts, and clays resulting from the erosion and
outwash of the Appalachian Mountains (TNC 2001). The study area experiences a warm to hot,
humid maritime climate. Although a high percentage of the study area occurs as wetlands, wildfire
and soil geochemistry largely influence terrestrial ecosystems. Endemism is also reported to be
moderately high. Additionally, coastal communities are frequently subjected to intense disturbance
events from hurricanes or other storm systems.

Given the heterogeneity of habitat in the study area, it is likely that a variety of species occur within
the study area with the exception of those species that are designated threatened or endangered
(see Section 3.14). The MDWFP has identified 64 habitat subtypes across the state. Of these, 55
subtypes occur within the East Gulf Coastal Plain. The study area occurs at sea level, within the
estuary and Mississippi Sound wildlife habitat type, and the Mississippi Sound (smooth bottom)
subtype. Mississippi Sound is an estuarine/marine lagoon system that occurs inside, or associated
with, the barrier island complex.

According to the MMNS (2005), most of the area immediately adjacent to the proposed project is
considered urban and suburban land exhibiting impervious cover such as concrete or paving, or is
heavily impacted by construction activities. Because of the urbanization and industrialization
directly associated with the Bayou Casotte Channel, many “natural” habitats are not likely to be
present. Only those species that are the most common, generalist species would be expected to be
present.

3.11.1 Beaches and Shoreline Vegetation

Vegetation communities in the study area include natural and anthropogenic islands, barrier
beaches and submersed aquatic vegetation (SAV). Shell middens, salt pannes, and barrier island
uplands, are absent from the study area and are therefore not included in this discussion.

3.11.2 Mainland Anthropogenic, Mainland Natural, and Barrier
Island Beaches

Anthropogenic beaches are artificially constructed for recreational use. These areas are typically
less than 200 feet wide and are unvegetated.

Mainland natural beaches are narrow, linear, intertidal areas that extend along bayous, bays, and
tidal rivers. These beaches form the interface between subtidal areas and intertidal marshes, and
occasionally directly adjoin uplands (MMNS 2005). Natural beach substrates are muddy in texture
due to heavy sediment deposition, although a few areas of sand or shell beach exist along the
mainland and provide important nesting habitat for the Mississippi diamondback terrapin
(Malaclemys terrapin pileata). Although natural beach communities provide habitat for aquatic
wildlife species and microorganisms, these areas are typically unvegetated due to recurring tidal
disturbance.
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Barrier island beaches are frequently eroded by storm surge and wind, which limits the amount of
vegetation cover. Vegetated swales and dune ridges occur slightly more inland from the shore,
which parallel the coastline. These dune complexes, commonly referred to as the fore-island dune
fields, frequently shift through erosive forces, contributing to an ever-changing landscape (Britton
and Morton 1989). Behind the dune field, in areas referred to as back-beaches, semi-stable dunes
commonly support a sparse vegetation community of grasses.

Common species found on beaches in the study area include Gulf bluestem (Schizachyrium
maritimum), Le Conte's flatsedge (Cyperus lecontei), sea oats (Chasmanthium latifolium), panicgrass,
dropseed (Sporobolus spp.), and umbrella-sedge (Fuirena spp.). Common herbs include square-
flower (Paronychia erecta), poorjoe (Diodia teres), pineland scalypink (Stipulicida setacea), dixie
sandmat (Chamaesyce bombensis), camphorweed (Heterotheca subaxillaris), coastal sand frostweed
(Helianthemum arenicola), and beach morning glory (Ipomoea imperati).

3.11.3 Wetlands

Wetlands are typically transitional lands between terrestrial and aquatic systems where the water
table is usually at or near the surface, or the land is covered by shallow water. Under the USACE
regulation per 33 C.F.R. 328.3, wetlands are defined as: those areas that are inundated or saturated
by surface or groundwater at a frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil
conditions. Wetlands generally include swamps, marshes, bogs, and similar areas (USACE 1986).

Based on this definition, wetlands have three basic characteristics: hydrophytic vegetation, hydric
soils, and wetland hydrology. The presence of all three of these criteria qualifies an area to be
considered a jurisdictional wetland. The USFWS’s National Wetland Inventory (NWI) classifies
wetlands based on the types of plants, soils, and frequency of flooding, and are divided into five
systems: marine; estuarine; riverine; lacustrine; and palustrine (Cowardin et al. 1979). Although
not considered wetlands, both the NWI (USFWS 2011b) and Cowardin et al. (1979) include data on
deep-water habitats (e.g., lakes, open bays and oceans, ponds, etc.).

The study area encompasses inland (terrestrial), estuarine, and marine areas (i.e., the Mississippi
Sound). Marine or open-water portions of the study area are mapped as deep water marine and
estuarine habitats (USFWS 2011b). Approximately 219,500 acres of estuarine and marine
deepwater habitat occur within the study area (USFWS 2011b) (Figure 3.11-1). Mississippi Sound is
considered a lagoon of marine origin whereas embayments are likely drowned river valleys (MMNS
2005). A chain of barrier islands, collectively included as part of the GUIS, serves as the outer
boundary of Mississippi Sound. Inland, beyond tidal influences, freshwater or palustrine wetlands
occur. Estuarine wetlands are tidally influenced and saltwater is diluted with freshwater. Tidal
wetlands can be further classified as subtidal (where “substrate. .. is continuously submerged”) or
intertidal (where “substrate [is] exposed and flooded by tides”) (Cowardin et al. 1979).

100024048/110165 3-74 August 25, 2012



Final EIS for the Proposed Widening of the
Pascagoula Lower Sound/Bayou Casotte Channel 3: Affected Environment

Palustrine and estuarine wetlands occur in the study area inland and at immediate coastal margins,
respectively (Figure 3.11-1). Inland wetlands encompassed by the study area include three
palustrine (or freshwater) wetland types: wetlands with emergent (or herbaceous) vegetation;
scrub-shrub wetlands; and forested wetlands. Estuarine emergent and scrub-shrub tidal wetlands
occur in the study area, and are associated with the Pascagoula River, Bayou Casotte, and other
streams and bayous that enter Mississippi Sound. Barrier island wetlands include freshwater
marshes, saltmarshes, salt meadows, estuarine shrublands, and slash pine woodlands located on
flats, low depressions, swales, ponds, and intertidal zones (MMNS 2005). These wetlands most
frequently occur along the seashore or between dune ridges.

The study area encompasses 331,771 acres, of which 219,500 acres (66.2%) are estuarine or
marine deepwater habitat, 353 acres (0.1%) are freshwater ponds or lakes, and 13,628 acres
(4.1%) are classified as wetlands (USFWS 2011b). The remaining acreage (98,290 acres; 29.6%) is
predominantly urban and suburban land (Table 3.11-1).

Table 3.11-1
Wetland Distribution by Type in Study Area
Percent
Wetland Type Acres Composition*
Estuarine and Marine Deepwater 219,500 66.2
Estuarine and Marine Wetland 11,551 3.5
Freshwater Emergent Wetland 381 0.1
Freshwater Forested/Shrub Wetland 1,696 0.5
Freshwater Pond 157 0.05
Lake 196 0.1

* Percent composition of total study area.

3.11.3.1 Freshwater Wetlands

Freshwater wetlands make up less than one percent of the project area and are landward of the
project foot print.

Palustrine Emergent or Herbaceous Wetlands

Freshwater emergent or herbaceous wetlands, also described as freshwater marshes, are mapped
by NWI as palustrine emergent (MDMR 1999). Common species found in palustrine emergent
wetlands include: spikerushes (Eleocharis spp.), flatsedges (Cyperus spp.), rushes (Juncus spp.),
smartweeds (Polygonum spp.), arrowheads (Sagittaria spp.), and cattails (Typha spp.). Approxi-
mately 381 acres of freshwater emergent wetlands occur within the study area (USFWS 2011b).
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Palustrine Scrub-Shrub Wetlands

Palustrine scrub-shrub wetlands are generally associated with riverine systems or located in
isolated depressions (e.g., swales). Palustrine scrub-shrub wetlands in the study area may include
woody species such as buttonbush (Cephalanthus occidentalis), eastern groundsel (Baccharis
halimifolia), southern wax myrtle (Myrica cerifera), and trees such as black willow (Salix nigra),
green ash (Fraxinus pennsylvanica), water oak (Quercus nigra), willow oak (Quercus phellos), water
tupelo (Nyssa aquatica), and the invasive Chinese tallow (Sapium sebiferum) (MDMR 1999).
Approximately 1,696 acres of freshwater forested/shrub wetlands occur within the study area
(USFWS 2011b).

3.11.3.2 Estuarine Wetlands
Estuarine Marsh Wetlands

Estuarine marshes consist of intertidal salt, brackish, and tidally influenced freshwater marshes,
which create a fringe along the coast, barrier islands, and the mouths of streams and bays
(Gosselink 1984). Tidal marshes typically exhibit organic muck substrates layered with mineral
horizons that were likely deposited during storm surges. Most estuarine wetlands within the study
area occur within estuaries of the Pascagoula River, Bayou Casotte, and other streams and bayous
that enter the Mississippi Sound and are mapped as estuarine emergent and estuarine scrub-shrub
(USFWS 2011b). Approximately 11,551 acres of estuarine and marine wetlands occur within the
study area (USFWS 2011b).

Saltmarshes are characterized by their low geographic position within the tidal zone and their
increased exposure to higher salinities. Saltmarsh vegetation varies depending on the elevation and
proximity (zones) to open-water habitat. Lower zones located at sea level or slightly below are
dominated by smooth cordgrass (Spartina alterniflora) communities along exposed shorelines and
outer sections of tidal creeks and bays (Coastal Preserves Program [CPP] 1999). More inland marsh
communities, located above the mean high water mark of the tidal zone, experience irregular
flooding cycles and are typically dominated by marshhay cordgrass (Spartina patens) and black
needlerush (Juncus roemerianus).

Brackish marshes experience moderate salinity and are less affected by storm surges, thereby
allowing for the development of a greater diversity of plant species. Marshes at the lowest
elevations are frequently inundated tidally. The dominant species in the low brackish marshes is
smooth cordgrass. In areas of similar elevations but higher freshwater influx, black needlerush and
wild rice (Zizania aquatica) are often dominant (MDMR 1999). At intermediate elevations, black
needlerush occurs in saltier zones, whereas bulrush (Scirpus spp.) and saltgrass occurs in fresher
zZones.
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Tidal freshwater marshes often exhibit the most diverse assemblage of plant species, yet these
communities cover less land area within the region than saltwater and brackish marsh com-
munities (MMNS 2005). Common species found in tidal freshwater marshes are similar to those in
palustrine emergent wetlands and include: spikerushes (Eleocharis spp.), flatsedges (Cyperus spp.),
rushes (Juncus spp.), smartweeds (Polygonum spp.), arrowheads (Sagittaria spp.), and cattails

(Typha spp.).
Estuarine Scrub-Shrub Wetlands

Estuarine scrub-shrub wetlands occur at the highest elevations and are rarely tidally inundated.
These communities occur as small linear patches parallel to the shoreline within a zone immedi-
ately above the salt marsh communities, or in other less tidally influenced zones. These com-
munities often occur along bayou edges and adjoin upland communities, which may grade into
maritime forests. Dominant plant species found in estuarine shrublands include eastern groundsel,
southern bayberry (Morella caroliniensis), and bigleaf sumpweed (Iva frutescens) (MMNS 2005).
Common plants include marshhay cordgrass, southern wax myrtle, bigleaf sumpweed (Iva
frutescens), the exotic invasive tamarisk (Tamarix spp.), and bushy seaside tansy (Borrichia
frutescens) (MDMR 1999).

3.11.3.3 Submersed Aquatic Vegetation

Submersed aquatic vegetation is a unique group of vascular plants that have adapted to underwater
conditions. Typically, SAV refers to coastal seagrass beds and can range from marine seagrasses to
freshwater angiosperms. Coastal seagrass beds are highly productive, perform a number of vital
ecological functions in chemical cycling and physical modification of the water column and
sediments, and provide food and shelter for commercially and ecologically important organisms
(Orth et al. 2006).

In Mississippi Sound, SAV is declining. Forty years ago, an estimated 20,000 acres of SAV were
documented in Mississippi Sound, and by 1998, only 2,000 acres were documented (Moncrieff
2007, Moncrieff et al. 1998). Declines in seagrass result from both natural and anthropogenic
causes. Primary reasons for the disappearance of SAVs are most likely an overall decline in water
quality, extended periods of depressed salinities, and physical disturbances, such as tropical storms
and hurricanes. Physical loss of habitat and decreased light availability, coupled with declining
water quality, are the most visible features that directly affect SAV (USACE 2009a).

Mississippi coastal waters contain three SAV community types: (1) barrier island seagrass,
(2) widgeongrass (Ruppia maritima) beds, and (3) American wild celery (Vallisneria americana)
beds (MMNS 2005). Barrier island seagrass communities historically hosted four species of
seagrasses: shoalgrass (Halodule wrightii), turtlegrass (Thalassia testudinum), clovergrass
(Halophila engelmannia), and manateegrass (Syringodium filiforme). However, the extent of these
communities, as well as particular species, has declined considerably in recent decades (CPP 1999).
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Widgeongrass beds occur in shallow and moderately turbid waters that are usually lower in
salinity, such as bays, along bayous, on mudflats, and occasionally in barrier island ponds. American
wild celery occurs in freshwater or oligohaline waters and is often found on muddy substrates in
the upper reaches of estuarine bayous and streams flowing into coastal bays and the Mississippi
Sound (MMNS 2005). Seagrass beds typically occur in less turbid, moderately saline habitats of the
nearshore zone, north of the barrier islands. Currently, seagrasses are sparse in the region.
According to NOAA (2011b), approximately 652 acres of SAV occurs within the study area, mostly
on the north shorelines of the barrier islands (Figure 3.11-2). There are no documented continuous
seagrass beds, only patchy distributed beds located in the study area (Table 3.11-2). No seagrasses
appear to occur within the footprint of the proposed project (NOAA 2011b).

Table 3.11-2
Submerged Aquatic Vegetation Distribution
Description Acres
Patchy seagrass, 75 to 85% cover 5.81
Patchy seagrass, 45 to 70% cover 115.56
Patchy seagrass, 15 to 40% cover 166.23
Patchy seagrass, 10% or less cover 364.45

Source: NOAA 2011b.
3.11.34 Non-Native and Invasive Aquatic Plant Species

A document from MDMR (Diaz and Clark 2005) states that aquatic invasive species “[are] a problem
because there are many elements in place that make the state susceptible to aquatic invasions,”
including: abundant pathways, including commercial shipping, heavy recreational watercraft usage,
aquaculture and the ornamental plant trade industry; a subtropical climate with abundant aquatic
habitat that is naturally hospitable to nonindigenous aquatic species; increased coastal develop-
ment, which can enhance the establishment of invasive species in areas where habitat has been
altered. Those introductions have had unexpected ecosystem, economic, and social impacts. Aquatic
invasive species harm native fish and wildlife in many ways. They can take over native species’
habitat and disturb entire food webs. They also have major impacts on human activities by
disrupting agriculture, shipping, water delivery, recreational and commercial fishing; undermining
levees, docks, and environmental restoration activities; and impeding navigation and enjoyment of
local and regional waterways.

According to the USGS web site listing nonindigenous aquatic species identified in Mississippi, there
are 39 nonindigenous (non-native) aquatic plant species, all of which are freshwater species, with
the exception of two brackish water species — Eurasian water-milfoil (Myriophyllum spicatum) and
marsh fleabane (Pluchea odorata). In a Mississippi Press article dated November 16, 2011, there
was a concern by MDMR that an introduction of freshwater invasive species may occur with the
recent Mississippi River flooding. Giant salvinia (Salvinia molesta), an aquatic plant that can choke
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out other vegetation, had been observed on the Pascagoula River. However, there is no evidence
that the diversion of the Mississippi River floodwaters into the Mississippi Sound introduced
invasive species (Pursley 2012).

3.12 MARINE AQUATIC COMMUNITIES

The marine aquatic communities in the study area include open water, open-bay bottom, offshore
sands, and artificial reefs. There are no documented oyster reefs in the study area.

3.12.1 Open-Water

Mississippi Sound is a coastal plains lagoon estuary that receives freshwater from the Pearl and
Pascagoula Rivers, as well as several small coastal rivers. A string of barrier islands (Cat, Ship, Horn,
and Petit Bois) to the south act as a permeable barrier that helps hold freshwater flowing from the
north and allows saltwater in through the passes that creates a mixing zone (Figure 1.7-1). Open-
water areas in Mississippi Sound consist of a variety of unvegetated bottom habitats including
clay/mud bottom, sand, and shell fragments with very little hard bottom substrate such as oyster
reefs (MMNS 2005).

Open-water habitats support communities of planktonic organisms and corresponding fisheries
populations. Phytoplankton (microscopic algae) are the major primary producers (plant life) in the
open-bay, taking up carbon through photosynthesis and nutrients for growth. Phytoplankton are
fed upon by zooplankton (such as small crustaceans, mollusks, and annelid worms), fish, and
benthic consumers. In Mississippi Sound, phytoplankton species composition changes seasonally
with the maximum abundance occurring in the winter and the minimum in the summer, which is
dominated by diatoms (Molina and Regalje 2010). These communities are quite diverse, with
occasional monotypic blooms. Distributions are influenced by salinity, nutrient concentrations,
temperature, and wind conditions. Population composition, abundance, and diversity also vary by
season (Holiday et al. 2007). Phytoplankton densities are greatest where riverine waters override
and spread out over Mississippi Sound waters, creating a nutrient rich euphotic zone that is ideal
for high rates of production (Ortner and Dagg 2011).

Blue-green algae and diatoms are the dominant microflora in marshes and SAV in Mississippi
Sound. Red algae are the dominant filamentous algae in those systems and support coverings of
epibenthic diatoms. Production is highest in seagrass beds in summer (August) and lowest in
winter (January) (Moncreiff et al. 1992).

Zooplankton are important because they form the basis of the food chain and are the source of food
for larval and juvenile fish including the federally threatened Gulf sturgeon (Acipenser oxyrhynchus
desotoi). They are most abundant during the spring, with the minimum densities occurring in the
fall. Zooplankton are limited by turbidity (which limits the phytoplankton production, and
therefore food availability) and currents, which can carry them out to sea and away from
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concentrated food masses (Valiela 1995). The nutrient rich riverine waters entering Mississippi
Sound influence zooplankton productivity in the Sound and in the barrier island passes where high
abundance has been reported (Holiday et al. 2007).

Nekton assemblages (organisms that swim freely in the water column) consist mainly of secondary
consumers feeding on zooplankton or juvenile and smaller nekton. Mississippi Sound supports a
diverse nekton population including fish, shrimp, and crabs, with at least 152 species of fish
(Rakocinski et al. 1996). Some of these species are resident species, spending their entire life in
Mississippi Sound, whereas others are migrant species spending only a portion of their life cycle in
the estuary.

Fish communities occurring in Mississippi Sound are inshore nekton, inshore demersal (bottom
dwelling) resident, inshore demersal transient, offshore pelagic, and offshore demersal. The inshore
demersal community is the most abundant (31 percent), followed by the inshore demersal resident
community (25 percent), whereas, the offshore demersal and pelagic communities both make up
approximately 19 and 16 percent of the species composition, respectively. Species composition
changes with the seasons with a continual turnover of peak abundances of species (Rakocinski et al.
1996).

3.12.2 Open-Bay Bottom

Bay bottom benthic organisms are divided into two groups: epifauna, such as crabs and smaller
crustaceans, which live on the surface of the bottom substrate, and infauna, such as mollusks and
polychaetes, which burrow into the bottom substrate (Green et al. 1992). Mollusks and some other
infaunal organisms are filter feeders that strain suspended particles from the water column;
whereas, other organisms, such as polychaetes, feed by ingesting sediments and extracting
nutrients. Many of the epifauna and infauna feed on plankton, and are then fed upon by numerous
fish and birds (Armstrong et al. 1987, Lester and Gonzales 2001).

The Mississippi Sound bottom includes flat areas consisting of mud, fine to coarse sand, and shell
fragments that contribute large quantities of nutrients and food, making them one of the most
important components of this habitat type (Calnan et al. 1989). The distribution of the benthic
macroinvertebrates is primarily influenced by bathymetry and sediment type (Calnan et al. 1989).
Benthic macroinvertebrates found in the sediments of Mississippi Sound are primarily polychaetes,
bivalves, gastropods, and crustaceans (Ross et al. 2009, Wilber et al. 2006).

The benthic macroinvertebrate community of Mississippi Sound near Pascagoula was assessed
from 2000 to 2004 as part of the EPA’s NCA program (EPA 2011c). A total of 260 species (6,217
individuals) were collected from 28 sampling stations in the study area. The results from this study
indicate that the benthic community in the study area is dominated by polychaete worms followed
by gastropods and bivalves. Table 3.12-1 shows the representative species that occur in the study
area in order of dominance.
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Table 3.12-1
Representative Benthic Macro-invertebrates that Occur in the Study Area
Scientific Name Common Name Description % of Total
Mediomastus ambiseta No common name Polychaete worm 19.0
Nemertea sp. Ribbon worm Polychaete worm 7.0
Paraonis fulgens No common name Polychaete worm 5.7
Paraprionospio pinnata Pinnated spionid pinnata Polychaete worm 3.6
Polygordius sp. No common name Polychaete worm 3.2
Unidentified bivalvia - Bivalve 2.9
Caecum pulchellum Beautiful caecum Gastropod 2.3
Caecum glabrum No common name Gastropod 2.0
Unidentified maldanidae -- Polychaete worm 1.9
Phoronis spp. Phoronids Horseshoe worm 1.7
Owenia fusiformis No common name Polychaete worm 1.6
Lumbrineris verrilli Clam worm Polychaete worm 1.4
Brania wellfleetensis No common name Polychaete worm 1.3
Ampelisca sp. Amphipod Crustacean 1.2
Cossura delta No common name Polychaete worm 1.2
Tellina versicolor Many-colored tellin Bivalve 1.2
Unidentified tubificidae -- Oligochaete worms 1.1
Unidentified ostracoda - Crustacean 1.1
Macoma mitchelli Matagorda macoma Bivalve 1.0
Unidentified echinoidea - Sea urchin 1.0
Nassarius acutus Sharp nassa Gastropod 1.0

Source: EPA 2011c.

3.12.3 Offshore Sands

Mississippi Sound consists of 25 percent nearshore habitat, less than 6.6 feet deep, and 75 percent
offshore habitat (MMNS 2005). The medium to coarse sand in the Mississippi Sound is populated
with macrobenthic organisms (Ross et al. 2009). Zooplankton consumes only 50 to 60 percent of
the net phytoplankton (diatoms, dinoflagellates, and other algae) production, leaving a considerable
portion available to the benthic fauna (Nybakken and Bertness 2005).

Bivalves found in offshore sands include the blood ark (Anadara ovalis), incongruous ark (Anadara
brasiliana), southern quahog (Mercenaria campechiensis), giant cockle (Dinocardium robustum),
disk dosini (Dosinia discus), pen shells (Atrina serrata), common egg cockle (Laevicardium
laevigatum), crossbarred venus (Chione cancellata), tellins (Tellina spp.), and the tusk shell
(Dentalium texasianum). One of the most common species occurring in the shallow offshore sands is
the sand dollar (Mellita quinquiesperforata) as well as several species of brittle stars (Hemipholis
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elongata, Ophiolepis elegans, and Ophiothrix angulata). Many gastropods are common, including the
moon snail (Polinices duplicatus), ear snail (Sinum perspectivum), Atlantic auger (Terebra dislocata),
Salle’s auger (Terebra salleana), scotch bonnet (Phalium granulatum), distorted triton (Distorsio
clathrata), wentletraps (Epitonium sp.), and whelks (Busycon spp.). Crustaceans inhabit these
waters, including white and brown shrimp (both commercially caught species), rock shrimp
(Sicyonia brevirostris), blue crabs, mole crabs (Albunea spp.), speckled crab (Arenaeus cribrarius),
box crab (Calappa sulcata), calico crab (Hepatus epheliticus), and pea crab (Pinnotheres maculatus).
The most abundant infaunal organisms, with respect to the number of individuals, are the
polychaetes (Capitellidae, Orbiniidae, Magelonidae, and Paraonidae) (Britton and Morton 1989).

3.12.4 Artificial Reefs

In the Gulf, there are two types of artificial reefs, those structures placed to serve as oil and gas
production platforms and those intentionally placed to serve as artificial reefs (GMFMC 2004). The
more than 4,500 oil and gas structures in the Gulf form unique reef ecosystems that extend
throughout the water column providing a large volume and surface area, dynamic water-flow
characteristics, and a strong profile (Ditton and Falk 1981, Dokken 1997, Stanley and Wilson 1990,
Vitale and Dokken 2000). Fish are attracted to oil platforms because these structures provide food,
shelter from predators and ocean currents, and a visual reference that aids in navigation for
migrating fishes (Bohnsack 1989, Duedall and Champ 1991, Meier 1989, Vitale and Dokken 2000).
The size and shape of the structure affect community characteristics of pelagic, demersal, and
benthic fishes (Stanley and Wilson 1990). Many scientists feel that the presence of oil platform
structures allows for the fish populations to grow, which increases fishery potential (Scarborough-
Bull and Kendall 1992).

Artificial reefs are colonized by a diverse array of microorganisms, algae, and sessile invertebrates
including shelled forms (barnacles, oysters, and mussels), as well as soft corals (bryozoans,
hydroids, sponges, and octocorals) and hard corals (encrusting, colonial forms). These organisms
(referred to as the biofouling community) provide habitat and food for many motile invertebrates
and fishes (GMFMC 2004).

Mississippi has 14 permitted offshore reefs encompassing 16,000 acres of water bottom and 67
permitted nearshore artificial reef sites. These reefs range in size from 3 to 10,000 acres. The
material used for offshore reefs consists of concrete rubble, steel-hull vessels (including barges),
armored personnel carriers and materials of design, such as Florida Limestone Pyramids and Reef
Balls. The materials of the nearshore reefs consist of limestone, concrete rubble (when water depth
allows), crushed concrete, and oyster shells (MDMR 2010). One offshore reef and 5 nearshore reefs
are located within the study area (MDMR 2011b, 2011c).

Mississippi’s Rigs to Reef Program offers conservation-minded alternatives for the platform, as
opposed to onshore disposal with no subsequent habitat value. The average platform jacket can
provide up to 2 to 3 acres of hard bottom habitat for marine invertebrates and fishes, and these
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submerged platform jackets currently provide habitat for thousands of marine species. The
program includes 8 permitted reef sites with 14 platform jackets, which are not located within the
study area (MDMR 2010).

Species associated with the platforms that are not dependent on the biofouling community for food
or cover include transients (move from platform to platform) such as red snapper, Atlantic
spadefish (Chaetodipterus faber), lookdown (Selene vomer), Atlantic moonfish (Selene setapinnis),
creole-fish (Paranthias furcifer), whitespotted soapfish (Rypticus maculatus), gray triggerfish
(Balistes capriscus), and lane snapper, and resident species (always found on the platforms)
including red snapper, large tomate (Haemulon aurolineatum), and some large groupers. Other
resident species that are dependent upon the biofouling community for food or cover include
numerous species of blennies, sheepshead, and small grazers (butterflyfishes, Chaetodontidae).
Highly transient, large predators associated with these structures include barracuda (Sphyraena
barracuda), almaco jack (Seriola rivoliana), hammerhead sharks (Sphyrna spp.), cobia, mackerels
(Scombridae), other jacks (Caranx spp.), and the little tunny (GMFMC 2004).

3.12.5 Invasive Species in Ballast Water

Ballast water is loaded on empty ships to provide weight and stability while traveling from one port
to the next. There are thousands of marine species that can be carried from port to port in ballast
water, which may ultimately result in the introduction of unwanted aquatic species from foreign
ports of origin (Global Ballast Water Management Programme 2011). As a consequence, invasive,
exotic species have been introduced into U.S. waters through ballast water. Ballast water is the
largest single vector for nonindigenous species transfer. The EPA has compiled a list of invasive
species that have the potential to be unintentionally introduced, although not necessarily through
ballast water alone (Table 3.12-2) (EPA 2001a). However, ships such as LNG tankers, are unloading
cargo and do not discharge ballast water, but rather, replaced unloaded cargo with ballast water.

The USCG, under the provisions of the National Invasive Species Act, has implemented a program
that consists of a suite of mandatory ballast water management protocols. All vessels, foreign and
domestic, equipped with ballast water tanks that operate within U.S. waters are required to comply
with 33 C.F.R. Part 51 regarding management protocols. This includes submitting a ballast water
exchange report to the National Ballast Information Clearinghouse (NBIC) to ensure compliance
with the management requirements (USCG 2011a).

According to the NBIC (2011) ballast water-reporting database, between January 1, 2004, and
August 4, 2011, a total of 5,678 ballast water exchange reports were submitted for the Port of
Pascagoula. Of these, 701 had a discharge location of Pascagoula and all of them were empty/refills
exchanges where the ballasted tank is emptied then refilled with ocean water.
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Table 3.12-2
Current and Potential Aquatic Species that Pose a Threat to Mississippi
Potential /
Scientific Name Common Name Current Threat
Shrimp Viruses
Taura Syndrome Virus shrimp virus C
White Spot Syndrome Virus shrimp virus C
Coelenterates
Craspedacusta sowerbyi freshwater jellyfish C
Drymonema larsoni pink meanie C
Phyllorhiza punctata spotted jellyfish P
Roundworms (phylum Nematoda)
Anguillicola crassus eel parasite P
Boccardiella ligerica spionid worm C
Mollusks
Corbicula fluminea Asian clam C
Crassostrea gigas Japanese (or Pacific giant) oyster C
Dreissena polymorpha zebra mussel P
Perna perna brown mussel P
Pomacea canalicula channeled applesnail C
Crustaceans
Callinectes bocourti Bocourt swimming crab C
Carcinus maenus green crab P
Charybdis helleri marine swimming crab P
Daphnia lumholtzi water flea C
Eriocheri sinensis Chinese mittencrab P
Macrobranchium rosenbergii Malaysian prawn C
Mesocyclops pehpeiensis No common name C
Penaes monodon Asian tiger shrimp C
Fishes
Alosa sapidissma American shad C
Carassuis auratus goldfish C
Cichlasoma cyanoguttatum Rio Grande cichlid C
Ctenopharyngodon idella grass carp C
Hypophthalmichthys molitrix silver carp C
Hypophthalmichthys nobilis bighead carp C
Mylopharyngodon piceus black carp P
Morone saxiatilis striped bass C
Neogobius melanostomus round goby C
Oreochromis aureus blue tilapia C
Oreochromis mossambicua Mozambique tilapia C
Piaractus brachypomus red dellied pacu C
Salmo salar Atlantic salmon C
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Table 3.12-2, cont’d

Potential /
Scientific Name Common Name Current Threat

Amphibians

Eluetherodactylus plainirostris greenhouse frog C
Mammals

Myocastor coypus nutria C
Algae

Aureoumbra lagunensis brown tide algae c*
Vascular Plants

Alternanthera philoxeroides alligatorweed C

Eichhornia crassipes water hyacinth C

Myriophyllum spicatum Eurasian watermilfoil C

Hydrilla verticillata hydrilla C

Ipomoea aquatica waterspinach P

Lythrum salicaria purple loosestrife P

Panicum repens torpedograss C

Pistia stratiotes waterlettuce C

Salvinia minima common salvinia C

Salvinia molesta giant salvinia C
Semi-Aquatic Vascular Plants

Imperata cylindrica cogongrass P

Pueraria montana kudzu C

Sapium sebiferum Chinese tallow tree C

Source: EPA 2001a, USGS 2011, Ray 2005.
P = Potential Threat; C = Current Threat

* = Cryptogenic (a species whose status as indigenous or nonindigenous remains unresolved)

3.13 FISH AND WILDLIFE

This section describes the fish and wildlife that occur within and around the study area. It also
includes information on the critical habitat important to marine fisheries as Essential Fish Habitat
(EFH). Federally and state-listed species are described in Section 3.14.

3.13.1 Essential Fish Habitat (EFH)

EFH consultation under the Magnuson-Stevens Fishery Conservation and Management Act
(MSFCMA) was initiated during this EIS process on November 16, 2011. Congress enacted
amendments to the MSFCMA (PL 94-265) in 1996 that established procedures for identifying EFH
and required interagency coordination to further the conservation of federally managed fisheries.
The MSFCMA is necessary to prevent overfishing, to rebuild overfished stocks, to ensure conser-
vation, to facilitate long-term protection of EFH, and to realize the full potential of the nation's
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fishery resources. The MSFCMA protects fish and shell fish species in U.S. waters, the highly
migratory species of the high seas, the species that dwell on or in the continental shelf of the U.S.,
and the anadromous species that spawn in U.S. rivers or estuaries, and constitute valuable and
renewable natural resources (U.S. Department of Commerce 2007). Rules published by the NMFS
(50 C.F.R. sections 600.805-600.930) specify that any Federal agency that authorizes, funds or
undertakes, or proposes to authorize, fund, or undertake an activity that could adversely affect EFH
is subject to the consultation provisions of the above-mentioned act and identified consultation
requirements. A letter (Appendix D) was submitted to NMFS requesting information regarding EFH
in the study area.

EFH is defined as “those waters and substrate necessary to fish for spawning, breeding, feeding, or
growth to maturity.” EFH is separated into estuarine and marine components. The estuarine
component is defined as “all estuarine waters and substrates (mud, sand, shell, rock, and associated
biological communities), subtidal vegetation (seagrasses and algae), and adjacent intertidal
vegetation (marshes and mangroves).” The marine component is defined as “all marine waters and
substrates (mud, sand, shell, rock, and associated biological communities) from the shoreline to the
seaward limit of the Exclusive Economic Zone” (GMFMC 2004). Adverse effect to EFH is defined as,
“any impact, which reduces quality and/or quantity of EFH ...” and may include direct, indirect, site
specific or habitat impacts, including individual, cumulative, or synergistic consequences of actions.

Within areas identified as EFH, Habitat Areas of Particular Concern (HAPC) may be designated in
order to focus conservation priorities on areas that are important to the life cycles of federally
managed species. Designation of specific HAPCs are based on ecological function, habitats sensitive
to human-induced environmental degradation, stressors of development activities, and habitat
rarity (Dobrzynski and Johnson 2001). No HAPCs are designated in the study area (NOAA 2011c).

The NMFS and the Gulf of Mexico Fisheries Management Council (GMFMC) have identified the study
area as EFH for brown shrimp (Farfantepenaeus aztecus), pink shrimp (Farfantepenaeus duorarum),
white shrimp (Litopenaeus setiferus), blacknose shark (Carcharhinus acronotus), spinner shark
(Carcharhinus brevipinna), finetooth shark (Carcharhinus isodon), bull shark (Carcharhinus leucas),
blacktip shark (Carcharhinus limbatus), tiger shark (Galeocerdo cuvier), Atlantic sharpnose shark
(Rhizoprionodon terraenovae), scalloped hammerhead shark (Sphyrna lewini), great hammerhead
shark (Sphyrna mokarran), bonnethead shark (Sphyrna tiburo), gag (Mycteroperca microlepis),
cobia (Rachycentron canadum), greater amberjack (Seriola dumerili), lesser amberjack (Seriola
fasciata), red snapper (Lutjanus campechanus), gray snapper (Lutjanus griseus), lane snapper
(Lutjanus synagris), red drum (Sciaenops ocellatus), little tunny (Euthynnus alletteratus), king
mackerel (Scomberomorus cavalla), and Spanish mackerel (Scomberomorus maculatus). The
categories of EFH that occur within the study area include estuarine water column, estuarine mud
and sand bottoms (unvegetated estuarine benthic habitats), artificial structures, and estuarine
emergent wetlands, and seagrasses. Additionally, portions of the proposed project located in
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marine waters include the marine water column, unconsolidated marine water bottoms, and
natural structural features.

A summary of Mississippi Sound and offshore federally managed species life stage, seasonal
abundance, and preferred habitat for which EFH has been identified in the study area is presented
in Table 3.13-1.

3.13.2 Non-Native and Invasive Aquatic Fauna Species

As previously mentioned in subsection 3.11.3.4, aquatic invasive species are a problem because
there are abundant pathways of introduction, including commercial shipping, heavy recreational
watercraft usage, aquaculture, and the aquarium industry. Those introductions have had
unexpected ecosystem, economic, and social impacts (Diaz and Clark 2005). Aquatic invasive
species harm native fish and wildlife by taking over native species' habitat and disturbing entire
food webs.

According to the USGS web site listing nonindigenous aquatic species identified in Mississippi
(USGS 2011), there are 44 nonindigenous aquatic animal species, of which 12 are marine species. In
a Mississippi Press article dated November 16, 2011, three invasive aquatic species, silver carp
(Hypophthalmichthys molitrix), Asian tiger shrimp (Penaeus monodon), and lionfish (Pterois
volitans), were sighted across the northern Gulf of Mexico (Pursley 2012).

The silver carp was of particular concern since it can grow up to 60 pounds and disrupts water
bottoms while feeding. However, the silver carp is primarily a freshwater species and sightings so
far have been mainly throughout the Mississippi River Valley and as far south as Lake
Pontchartrain.

There is concern that the Asian tiger shrimp would compete with native shrimp for habitat and
food, and possibly bring disease. Several years ago it was believed that the cold-intolerant Asian
tiger shrimp would not survive the colder northern Gulf of Mexico. However, possible selective
breeding through aquaculture operations may have helped the tiger shrimp survive in colder
waters. Recently, the shrimp has been sighted off Bellefontaine Point, Biloxi Channel, Round Island,
and Horn Island.

The lionfish has a voracious appetite and has no natural predators. The lionfish live on reefs, and
have been observed off the coast of Alabama (approximately 40 miles south of Dauphin Island), off
the coast of Louisiana, along the coast of Florida, and up the East Coast. Although lionfish have been
collected offshore from Alabama and Louisiana, the species distribution map for the lionfish does
not indicate specimens collected within inshore coastal waters of Louisiana, Mississippi, or Mobile
Bay, including the study area of the EIS (USGS 2011).
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Table 3.13-1

Life Stages of Federally Managed Species that Occur Within the
Study Area and the Associated Types of Designated EFH

Species Life Stage Presence System* Habitat Type
Eggs Abundant M Sand/shell/soft bottom
Brown shrimp Larvae Highly abundant M Sand/shell/soft bottom, SAV, emergent marsh, oyster reef
(Farfantepenaeus aztecus) Juvenile  Highly abundant to abundant E/M Sand/shell/soft bottom, SAV, emergent marsh, oyster reef
Adult Highly abundant E/M Sand/shell/soft substrate
Eggs Common M Sand/shell bottom
Pink shrimp Larvae Common E/M Planktonic, sand/shell bottom, SAV
(Farfantepenaeus duorarum)  Juvenile = Common E/M Sand/shell bottom
Adult Common E/M Sand/shell/mud bottom
Eggs Common M Sand/shell/soft bottom
White shrimp Larvae Abundant to common M Planktonic
(Litopenaeus setiferus) Juvenile  Highly abundant to common E SAV, soft bottom, emergent marsh
Adult Highly abundant to common E/M Mud/silt/clay, sand bottom
Neonate Not Present
Blacknose shark : . .
(Carcharhinus acronotus) Juvenile  Present E/M Sand, shell, coral bottoms, marine and estuarine water column
Adult Present E/M Sand, shell, coral bottoms, marine and estuarine water column
: Neonate Not Present
Spinner shark . . .
(Carcharhinus brevipinna) Juvenile  Present E/M  Marine and estuarine water column
p Adult Present M Marine and estuarine water column
. Neonate Present E/M Marine and estuarine water column
Finetooth shark : . .
(Carcharhinus isodon) Juvenile  Present E/M  Marine and estuarine water column
Adult Present E/M  Marine and estuarine water column
Neonate Not Present
Bull shark , . .
(Carcharhinus leucas) Juvenile  Present E/M Marine and estuarine water column
Adult Present E/M Marine and estuarine water column
. Neonate Present E/M Marine and estuarine water column
Blacktip shark . . .
(Carcharhinus limbatus) Juvenile  Present E/M Marine and estuarine water column
Adult Present E/M Marine and estuarine water column
. Neonate Not Present
Tiger shark , . .
. Juvenile Present E/M  Marine and estuarine water column
(Galeocerdo cuvier)
Adult Not Present
. Neonate Present E/M Marine and estuarine water column
Atlantic sharpnose shark : . .
(Rhizoprionodon terraenovae) Juvenile  Present E/M Marine and estuarine water column
p Adult Present E/M  Marine and estuarine water column
Scalloped hammerhead shark Neonallte Present E/M Mar¥ne and estuar¥ne water column
(Sphyrna lewini) Juvenile  Present E/M  Marine and estuarine water column
Py Adult Present E/M  Marine and estuarine water column
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Table 3.13-1

Life Stages of Federally Managed Species that Occur Within the
Study Area and the Associated Types of Designated EFH

Species

Life Stage

Presence

System*

Habitat Type

Great hammerhead shark

Neonate

Insufficient information for the identification of EFH for this life stage

(Sphyrna mokarran) Juvenile  Present E/M Marine and estuarine water column
Adult Present E/M Marine and estuarine water column
Neonate Present E/M Marine and estuarine water column

Bonnethead shark . . .

(Sphyrna tiburo) Juvenile  Present E/M Mar¥ne and estuar¥ne water column
Adult Present E/M  Marine and estuarine water column
Eggs Present M Pelagic

Gag Larvae Present M Pelagic

(Mycteroperca microlepis) Juvenile  Present M SAV, reefs, hard bottom
Adult Present M SAV, reefs, hard bottom
Eggs Present M Planktonic

Cobia Larvae Present M Planktonic

(Rachycentron canadum) Juvenile  Present M Marine water column
Adult Present E/M
Eggs Present M Planktonic

Greater amberjack Larvae Present M Planktonic

(Seriola dumerilli) Juvenile  Present M Marine water column
Adult Present M Marine water column
Eggs Present M Planktonic

Lesser amberjack Larvae Present M Planktonic

(Seriola fasciata) Juvenile  Present M Marine water column
Adult Present M Marine water column
Eggs Not Present M Planktonic

Red snapper Larvae Not Present M Planktonic

(Lutjanus campechanus) Juvenile  Present M Hard/soft/sand/shell bottom
Adult Not Present M Reefs, hard/sand/shell bottoms




Table 3.13-1
Life Stages of Federally Managed Species that Occur Within the
Study Area and the Associated Types of Designated EFH
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Species Life Stage Presence System* Habitat Type
Eggs Not Present
Gray snapper Larvae Present M Planktonic
(Lutjanus griseus) Juvenile  Present E/M SAV, mangrove, mud
Adult Present E/M  SAV, mangrove, sand, mud
Eggs Not Present
Lane snapper Larvae Not Present
(Lutjanus synagris) Juvenile  Present E/M SAV, mangrove, sand, mud
Adult Present M Reefs, sand
Eggs Common M Pelagic
Larvae Abundant to common E Planktonic, SAV, sand/shell/soft bottom, emergent marsh
Red drum )
(Sciaenops ocellatus) Juvenile = Common E/M SAV, sand/shell/soft/hard bottom, emergent marsh . -
SAV, sand/shell/soft/hard bottom, emergent marsh, estuarine/marine
Adult Common E/M  water column
Eggs Present M Planktonic
Little tunny Larvae Present M Planktonic
(Euthynnus alletteratus) Juvenile  Present E/M Estuarine and marine water column
Adult Present E/M  Estuarine and marine water column
Eggs Present M Planktonic
King mackerel Larvae Present E/M  Planktonic
(Scomberomorus cavalla) Juvenile = Common E/M Estuarine and marine water column
Adult Common E/M  Estuarine and marine water column
Eggs Present M Planktonic
Spanish mackerel Larvae Present M Planktonic
(Scomberomorus maculatus)  Juvenile = Common E/M Estuarine and marine water column
Adult Common E/M  Estuarine and marine water column

Source: GMFMC 2004, Nelson et al. 1992, Pattillo et al. 1997, Compagno 1984, NMFS 2006a and 2011a, NOAA 2011a, 2011b, 2011c, and 2011d
* E = estuarine; M = marine
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3.13.3 Recreational and Commercial Fisheries

The fisheries associated in the proposed project area represent a wide array of species from both
nearshore and offshore taxa. Christmas and Waller (1973) report that 98 percent of the fishes
collected in Mississippi Sound were also present in offshore trawl samples. The majority of the fish
species present are estuarine-dependent for part of their life cycle. Typically, these species spawn
in the Gulf of Mexico and the larvae (ichthyoplankton) are carried inshore to estuaries to mature
(EPA 1991). These small, immature forms are susceptible to flow regime changes around the
barrier islands (Horn and Petit Bois islands) where the surrounding grassbeds provide nursery
grounds. The greatest abundance of larvae occurs in the spring and summer. There were 69 species
of ichthyoplankton recorded from the Horn Island surf zone, which were dominated in numerous
studies (Ross 1982). The dominant ecological groups inhabiting Mississippi Sound are drum,
various flat fishes, and cusk eels. The most common species found in one survey of the Mississippi
Sound were Atlantic croaker (Micropogonias undulatus), speckled worm eel (Myrophus punctatus),
and southern flounder (Paralichthys lethostigmay).

In the recent past, two dramatic events have had an impact on the fishes of Mississippi Sound:
Hurricane Katrina and the Deep Water Horizon oil rig explosion and subsequent oil spill. Hurricane
Katrina pushed a large amount of saltwater up into the rivers and freshwater marshes of
Mississippi. Low DO caused numerous fish Kkills along the coast and near the mouths of the rivers.
Changes in the community structure of the lower Pascagoula River were observed immediately
after the hurricane, and some of these changes have persisted because of hurricane induced habitat
changes (Schaefer et al. 2006). On May 25, 2010, U.S. Commerce Secretary Gary Locke declared a
fishery resource disaster for affected fisheries in water off Louisiana, Mississippi, and Alabama due
to the Deepwater Horizon oil rig explosion and oil spill (Locke 2010). As a result of the oil spill,
95 percent of Mississippi State waters were closed to commercial and recreational fishing. All
Mississippi State waters were reopened in July 2010, after the well-head was capped and oil
stopped flowing into the Gulf (Upton 2011). Although the fisheries are open, the full impact of these
two events is still being evaluated.

The main commercial fisheries species in Mississippi Sound are blue crab (Callinectes sapidus),
flounder (Paralichthys spp.), Gulf menhaden (Brevoortia patronus), striped mullet (Mugil cephalus),
eastern oyster (Crassostrea virginica), red snapper, brown shrimp, white shrimp, and pink shrimp.
The top commercial species include menhaden, shrimp, and oysters (NMFS 2011b). Mississippi has
the smallest income ($113 million) and employment (6,400 jobs) impacts from commercial
fisheries in the Gulf of Mexico (NMFS 2011b).

Key coastal recreational species in the study area include Atlantic croaker, southern (Menticirrhus
americanus) and gulf kingfish (Menticirrhus littoralis), sand (Cynoscion arenarius) and silver
seatrout (Cynoscion nothus), spotted seatrout (Cynoscion nebulosus), sheepshead (Archosargus
probatocephalus), red drum (Sciaenops ocellatus), red snapper, sharks, southern flounder, and
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striped mullet (NMFS 2011b). Recreational fisherman spent $700,000 in fishing equipment and
trips in 2009 (NMSF 2011b). Pascagoula and nearby surrounding communities make up
Mississippi’s top fishing region (NMFS 2011b).

Life cycle information of important recreational and commercial aquatic species is included here to
facilitate understanding of how and when these species use estuarine habitat in the study area.

Blue crabs. Female blue crabs mate and migrate to the higher salinity areas of the estuary (near
tidal inlets or just offshore) where they lay their eggs. These eggs are attached to the underside of
their abdomen and are brooded in this capacity for about 2 weeks. Prior to egg hatching, females
move seaward and hatch offshore. The larvae pass through several larval stages in the marine
plankton before they begin to move back into the estuary with the surface plankton. Female blue
crabs occur in the bay year round, but peak in June and July, whereas males remain in the lower
salinity portions of the bay throughout their life (Britton and Morton 1989).

Southern flounder. Adult southern flounder leave the bay for offshore waters to spawn during the
late fall and early winter. Eggs and sperm are randomly released into the water column for
fertilization. Immediately after spawning, adults return to the estuaries and rivers. Larval flounder
remain offshore in the plankton for 4 to 8 weeks, then metamorphosis begins and the larvae are
carried into the estuaries. Juvenile southern flounders begin migrating to low-salinity water up
rivers, where, according to some researchers, juvenile and young adults remain for the first 2 years.
Once they reach sexual maturity (2 years) they begin migrating to the Gulf to spawn (Daniels 2000,
Pattillo et al. 1997).

Gulf menhaden. Gulf menhaden spawning in the wild has not been observed. Most spawning
probably occurs off the Mississippi and Atchafalaya river deltas from nearshore to about 60 miles
offshore. Spawning season usually runs from October through March. This is an estuary dependent,
marine migratory species. Eggs and larvae spend 3 to 5 weeks in offshore waters as currents carry
them into estuaries. The Gulf menhaden do not exhibit an extensive migratory pattern. Adults and
maturing juveniles migrate from estuaries to open Gulf waters to overwinter or spawn (Pattillo
etal. 1997).

Striped mullet. Striped mullet spawning occurs offshore near the water’s surface from October to
March. Eggs and sperm are randomly released into the water column for fertilization. The eggs and
larvae remain offshore where they develop into prejuveniles, then enter the bays and estuaries to
mature. Sexual maturity occurs at 3 years of age; adults remain near inshore waters during their life
(Pattillo et al. 1997).

Eastern oysters. Eastern oysters spawn in the spring. Rising temperatures and chemical cues
stimulate the release of sperm into the water column by males. When this occurs, the female
oysters release their eggs into the water. Larval oysters prefer estuarine conditions. They will
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remain as plankton in the water column for 2 or 3 weeks before settling onto a hard substrate and
eventually transforming into an adult (Britton and Morton 1989).

Red snapper. Red Snapper spawn in summer and fall in the Gulf and usually show partial sexual
maturity at 1 year and full maturity at 2 years. They spawn primarily away from reefs and over a
firm sand bottom with little relief at depth of 15 to 121 feet. Adult red snapper exhibit little
movement during cooler months and move closer to shore in summer months (Moran 1988).

Shrimp. Brown, pink, and white shrimp all have similar life cycles. All spawning occurs in the Gulf.
Male shrimp transfer sperm to the female, who carries it around until she releases the eggs to be
fertilized by the sperm. Eggs hatch into the larval stage within 24 hours and remain in the Gulf,
undergoing various larval stages for several weeks. Post-larvae are carried by the currents into the
shallow areas of the estuary, tidal creeks, and marshes to mature. Here the shrimp increase in size
and soon move to the deeper waters of the estuary, eventually moving offshore in the Gulf to
spawn. Peak spawning season for brown shrimp occurs from September to May, and for pink and
white shrimp, March to September (Britton and Morton 1989).

Atlantic croaker. Eggs and sperm of the Atlantic croaker are randomly released into the water
column for fertilization. Spawning occurs nearshore in the Gulf and near passes, from September to
May. Early larval stages are found offshore in plankton and are carried by currents inshore to
estuarine areas. Juvenile Atlantic croaker move into rivers and creeks where they spend 6 to
8 months. Adults migrate offshore in March and April (Patillo et al. 1997).

Southern Kkingfish. This species spawns in the nearshore coastal waters in the spring through the
fall declining from June to September. Juveniles stay near channels and along the coast. Animals
that live in sediment are an important food source (Harding 1987).

Gulf kingfish. Gulf kingfish favor high energy areas such as waves that suspend small crabs upon
which they can feed. Spawning season occurs from May through October on the outer continental
shelf.

Sand seatrout. Sand seatrout migrate to the Gulf in late fall or winter to spawn. Eggs and sperm are
randomly released into the water column for fertilization. Larvae are carried into the estuary by the
currents and migrate to the upper areas of the estuary, preferring channels, small bayous, and
shallow marshes to develop. Adult sand seatrout reach sexual maturity at 12 months (Pattillo et al.
1997).

Silver seatrout. The silver seatrout spawns from early May to October in the Gulf. The juveniles
prefer estuarine and nearshore waters. Adults can be typically found more offshore. Silver seatrout
in Gulf waters become more abundant as the distance from the shore increases (Sutter 1987).
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Spotted seatrout. Spotted seatrout spawn generally from March to October. Eggs are pelagic or
demersal depending on salinity; initially, larvae are pelagic and become demersal after 4 to 7 days.
Juveniles and adults are demersal, completing their entire life cycle in inshore waters. Adult
seatrout migrate very little with most movements occurring seasonally in association with thermal
and salinity tolerances, and with spawning activates (Pattillo et al. 1997).

Sheepshead. Sheepshead spawn offshore during March and April. Eggs and sperm are randomly
released into the water column for fertilization. The larvae move into the seagrass beds of the
estuary. They remain in this planktonic stage for 30 to 40 days, and then metamorphose into
juveniles. The juveniles “settle out” in the seagrass beds becoming substrate-oriented, then move to
nearshore reefs where they mature. Sheepshead reach sexual maturity by age 2 (Pattillo et al.
1997).

Red drum. Red drum are dependent on estuaries for each part of their life cycle. Eggs are spawned
near waters close to shore, barrier island passes and channels. The larvae move to shallow slack
waters to avoid being carried out during ebb tides and as protection from predators. Juveniles also
prefer the shallow protected waters of the estuaries but older juveniles have been found in deeper
more open waters. Adults are typically found in the littoral and shallow nearshore waters of the
Gulf, but are found offshore where they are fished (Pattillo et al. 1997).

3.134 Commercially and Recreationally Important Terrestrial
Species

Many species of wildlife that occur within the study area provide human consumptive benefits
through hunting and trapping (MDWFP 2011). White-tailed deer (Odocoileus virginianus) is one of
the most sought after game species in the study area and the eastern wild turkey (Meleagris
gallopavo silvestris) is also an important game species. Although waterfowl distribution and
abundance is concentrated in the Mississippi Delta Valley (MDWFP 2009) outside of the study area,
some hunting occurs in the study area with the primary species being mallards (Anas
platyrhynchos) and wood ducks (Aix sponsa). Small game in Mississippi includes squirrels (Sciurus
spp.), rabbits (Sylvilagus spp.), bobwhite quail (Colinus virginianus), and mourning doves (Zenaida
macroura). In addition to the aforementioned species, bobcat (Lynx rufus), red (Vulpes vulpes) and
gray fox (Urocyon cinereoargenteus), raccoon (Procyon lotor), opossum (Didelphis virginiana), and
coyote (Canis latrans) are also taken by hunting in the study area (MDWFP 2011).

Furbearers of economic and recreational importance are known to occur in the study area and are
generally more abundant in woodlands, especially bottomland forests. Species such as mink
(Neovison vison), raccoons, muskrat (Ondatra zibethicus), red and gray foxes, bobcats, opossum,
otter (Lontra canadensis), eastern spotted skunk (Spilogale putorius), striped skunk (Mephitis
mephitis), coyote (Canis latrans), weasels (Mustela frenata), nutria (Myocastor coypus), and beaver
(Castor canadensis) are trapped (Hunt and Hutt 2010).
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3.13.5 Other Terrestrial Wildlife

Given the heterogeneity of habitat in the study area that includes “piney woods,” natural levees,
wetlands, bottomland hardwood forests, marshes, dunes, beaches, barrier islands, streams, and
rivers, it is likely that a variety of common species occur within the study area with the exception of
those species that are designated threatened or endangered (see Section 3.14). However, because
of the urbanization and industrialization directly associated with the Bayou Casotte Channel, many
of the species requiring “natural” habitats are not likely to be present. Only those species that are
the most common, generalist species would be expected to be present.

Amphibians. Eighteen species of salamanders and 22 species of frogs and toads are known to
occur in coastal Alabama and Mississippi (MMNS 2008, NatureServe 2011). Salamanders in general
require moist environments, some being fully aquatic, some intermittently aquatic, and some
terrestrial. Although likely to occur in the study area, the need for a constant source of salt-free
moisture makes it unlikely that many occur on land contingent to the proposed project. Although it
is less likely that frogs are found, common species of toads such as Bufo sp. are likely found on land
adjacent to the proposed project, as well as throughout the study area. Common tree frogs (Hyla
spp.) such as the green tree frog (Hyla cinerea) may also be found where adequate moisture is
available.

Reptiles. Coastal Alabama and Mississippi are home to 39 species of snakes, 10 species of lizards,
23 species of turtles, and 1 crocodilian (MMNS 2008, USACE 20094, NatureServe 2011). Reptiles are
ubiquitous to the study area and common species of snakes such as the garter snake (Thamnophis
sirtalis) are likely to occur on land contingent to the Bayou Casotte Channel. Common anoles and
skinks such as the green anole (Anolis carolinensis) and the five-lined skink (Plestiodon fasciatus)
are also likely to occur. Terrestrial turtles like the box turtle (Terrapene carolina) may be found in
small numbers, but suitable habitat for burrowing is limited.

Birds. Numerous avian species are found within the study area (NatureServe 2011). Mississippi is
situated in the eastern portion of the Mississippi Flyway. Although the alluvial valley of
northwestern Mississippi hosts the most waterfowl and neotropical migrants, it is likely that the
study area holds moderate numbers of overwintering waterfowl, especially wood ducks and
mallards (Turcotte and Watts 1999). Migratory birds such as the neotropical migrants, colonial-
nesting birds, and shorebirds are protected under the Migratory Bird Treaty Act of 1918, as
amended.

Neotropical migrants typically cross the Gulf from the Yucatan Peninsula to Texas through Florida
along the Gulf Coast. Most are the perching birds such as finches (Carpodacus spp.), warblers
(Dendroica spp., Vermivora spp., Wilsonia spp.), buntings (Passerina spp.), and sparrows (Passer-
culus spp., Spizella spp., Wilsonia sp. Zonotrichia spp.), but also include ruby-throated hum-
mingbirds (Archilochus colubris) and yellow-billed cuckoos (Coccyzus americanus) (Moore et al.
1990, Turcotte and Watts 1999, Mississippi Coast Audubon Society [MCAS] 2010). The bottomland
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hardwoods, maritime forests, and scrub-shrub associated with the coastal zone and barrier islands
provide the last foraging opportunity before crossing the Gulf and the first potential landfall upon
return. Neotropical migrants known to use the coastal fringe and barrier islands in Mississippi
include the veery (Catharus fuscescens), Swainson’s thrush (Catharus ustulatus), wood thrush
(Hylocichla mustelina), vireos (Vireo spp.), tanagers (Piranga spp.), blue grosbeak (Passerina
caerulea), rose-breasted grosbeak (Pheucticus ludovicianus), and orchard oriole (Icterus spurius)
(Moore et al. 1990, Turcotte and Watts 1999, MCAS 2010, NatureServe 2011).

Habitat in the study area is also conducive for use by colonial-nesting birds. Colonial-nesting birds
are defined by commonalities (USFWS 2002). They tend to nest in large colonies and consume
mostly fish and aquatic invertebrates. They are usually divided into two groups based on where
they feed: colonial seabirds and colonial-wading birds. Colonial seabirds feed primarily in saltwater
habitats. In Mississippi, these include the American white pelican (Pelecanus erythrorhynchos),
brown pelican (Pelecanus occidentalis), magnificent frigate bird (Fregata magnificens), double-
crested cormorant (Phalacrocorax auritus), gulls, such as Bonaparte's gull (Chroicocephalus
philadelphia), ring-billed gull (Larus delawarensis), and laughing gull (Leucophaeus atricilla), and
terns, such as gull-billed tern (Gelochelidon nilotica), caspian tern (Hydroprogne caspia), common
tern (Sterna hirundo), and royal tern (Thalasseus maximus) (Turcotte and Watts 1999).

Colonial-wading birds primarily feed in fresh and brackish water, either by wading or standing still
to catch prey. In Mississippi, these include the American bittern (Botaurus lentiginosus), least
bittern (Ixobrychus exilis), great blue heron (Ardea herodias), great egret (Ardea alba), snowy egret
(Egretta thula), little blue heron (Egretta caerulea), tricolored heron (Egretta tricolor), reddish
egret (Egretta rufescens), cattle egret (Bubulcus ibis), green heron (Butorides virescens), black-
crowned night heron (Nycticorax violaceus), yellow-crowned night heron (Nycticorax violacea),
white ibis (Eudocimus albus), glossy ibis (Plegadis falcinellus), and roseate spoonbill (Platalea ajaja)
(Turcotte and Watts 1999).

The Gulf Barrier Islands and Coastal Marshes Ecoregion associated with the region provides habitat
required for shorebird migration, roosting, and nesting. Shorebirds inhabit shallowly flooded
coastal and freshwater wetlands, intertidal mudflats, shallowly flooded agricultural fields, dry
grasslands, and sandy coastal beaches (Helmers 1992). Six species of shorebirds are known to
breed in the Gulf region and almost 40 species occur during migrational or wintering periods
(Turcotte and Watts 1999). The snowy plover (Charadrius alexandrinus), Wilson’s plover
(Charadrius wilsonia), killdeer (Charadrius vociferus), willet (Tringa semipalmata), black necked
stilt (Himantopus mexicanus), and American oystercatcher (Haematopus palliatus) breed in the
northern Gulf region on coastal beaches, barrier island beaches, salt marshes, and dredged material
islands. Wintering populations include the threatened piping plover (Charadrius melodus) and
other plovers such as the black-bellied plover (Pluvialis squatarola), snowy plover, and killdeer; the
long-billed curlew (Numenius americanus); various small sandpipers such as sanderlings (Calidris
alba), western sandpiper (Calidris mauri), and least sandpiper (Calidris minutilla); medium
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sandpipers such as red knots (Calidris canutus), short-billed dowitchers (Limnodromus griseus), and
snipes (Gallinago spp.); marbled godwit (Limosa fedoa); various yellowlegs (Tringa spp.);
turnstones (Arenaria interpres), avocets (Recurvirostra americana); and Wilson’s phalaropes
(Phalaropus tricolor).

Petit Bois and Horn Islands are part of the GUIS and are managed by the National Park Service (NPS
2011). These barrier islands provide critical habitat for colonial-nesting birds, including threatened
and endangered birds (see Section 3.12), as well as a stopover for neotropical migrants. The
National Audubon Society (NAS) has also established an Important Bird Area that encompasses the
GUIS due to the islands use by neotropical migrants (NAS 2011).

Mammals and marsupials. One species of marsupial, the Virginia opossum is common throughout
the study area (USACE 2009a). It is unlikely that the opossum resides on land contingent to the
proposed project because of the lack of suitable habitat, but it may use portions of the area to feed.

Approximately 57 species of mammals are known to occur in coastal Mississippi (Jones and Carter
1989, USACE 2009a). Moles, shrews, and bats are common inhabitants of coastal Mississippi. The
nine-banded armadillo (Dasypus novemcinctus) is common as well as the eastern cottontail
(Sylvilagus floridanus) and the swamp rabbit (Sylvilagus aquaticus). The swamp rabbit is known to
inhabit Horn Island. Rodents including squirrels and various mice and rats occur throughout
coastal Mississippi. Beaver, muskrat, nutria, and river otters (Lontra canadensis) are present where
there is suitable aquatic habitat. Carnivores such as coyotes and red and gray fox are known to
occur throughout Mississippi and likely occur in the study area, as well as raccoons (Procyon lotor)
and the striped skunk. Even-toed ungulates such as white-tailed deer and feral pigs (Sus scrofa) are
likely to occur within the study area; feral pigs have been reported on Horn Island in the past (Jones
and Carter 1989).

Although most of the mammal species are likely to occur in the study area, the land adjacent to the
proposed project is mostly devoid of suitable habitat for most mammals with the exception of the
most common such as mice, rats, and possibly bats. Some mammals such as rabbits, coyotes, and
armadillos may traverse the land adjacent to the proposed project.

3.14 THREATENED AND ENDANGERED SPECIES

The Endangered Species Act (16 U.S.C. 1531 et seq.) of 1973 (ESA), as amended, was enacted to
provide a program for the preservation of threatened and endangered species and to provide
protection for the ecosystems upon which the species depend for their survival. All Federal
agencies are required to implement protection programs for these designated species and to use
their authorities to further the purpose of the Act. The USFWS and NMFS are the primary agencies
responsible for implementing the ESA. The USFWS is responsible for flora and fauna, including
freshwater species, while the NMFS is responsible for non-bird marine species.
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The USFWS and NMFS have identified 32 federally listed threatened and endangered species as
potentially occurring in the study area (tables 3.14-1 and 3.14-3). The ESA defines a threatened
species as "a species that is likely to become an endangered species within the foreseeable future
throughout all or a significant portion of its range" and an endangered species as "a species that is
in danger of extinction throughout all or a significant portion of its range" (50 C.F.R. 424.02; USFWS
2010).

When a species is listed as threatened or endangered, the ESA requires the designation of critical
habitat unless designation would not be prudent or the critical habitat is not determinable. Critical
habitat is defined as "(1) the specific areas within the geographical area currently occupied by a
species, at the time it is listed in accordance with the Act, on which are found those physical or
biological features (i) essential to the conservation of the species, and (ii) that may require special
management considerations or protection, and (2) specific areas outside the geographical area
occupied by a species at the time it is listed upon a determination by the Secretary [Secretary of the
Interior or the Secretary of Commerce] that such areas are essential for the conservation of the
species” (USFWS 2010). Federal agencies are required to consult with the USFWS or NMFS about
the effect of actions they authorize, fund, or carry out, on designated critical habitat. Critical habitat
has been designated in the vicinity of the study area for the endangered Mississippi sandhill crane
(Grus canadensis pulla), the threatened piping plover (Charadrius melodus), and the threatened Gulf
sturgeon.

The Mississippi Natural Heritage Program (MNHP) maintains an updated inventory of plants and
animals that are rare or imperiled at the state level. The database includes threatened and
endangered species listed under the Federal ESA, the Mississippi State Nongame and Endangered
Species Act, and additional rare species not listed officially (MMNS 2011). A total of 80 species and
subspecies of plants and animals were officially recognized as federally and state-listed endangered
species in 2003 for the state of Mississippi, (not including whales [MNHP 2011]), of which 19
species may occur within the study area based on the updated database.

In accordance with the provisions of the ESA, information was requested regarding protected,
proposed, and candidate species and critical habitat that may occur in the vicinity of BCHIP project.
A letter was received from USFWS on November 29, 2011 identifying plant and animal species that
could be impacted by the proposed project, including the species identified in subsection 3.14.2,
Terrestrial Threatened and Endangered Species. A response was received from NMFS’s Protected
Resources Division, dated January 12, 2012, that provided additional information on protected
species and critical habitat that have a potential to occur in the study area including the threatened
Gulf sturgeon (Table 3.14-1).

3.14.1 Marine Threatened and Endangered Species

Six of the 19 species listed in Table 3.14-1 are not protected under the ESA, but have been identified
by NMFS as species of concern within Mississippi that may warrant listing in the future.
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Table 3.14-1
List of Marine Species Potentially Occurring Within the Study Area
Common Name Scientific Name® Status
MAMMALS
Finback whale Balaenoptera physalus Endangered
Humpback whale Megaptera novaeangliae Endangered
Blue Whale Balaenoptera musculus Endangered
Sei Whale Balaenoptera borealis Endangered
Sperm Whale Physeter macrocephalus Endangered
West Indian Manatee Trichechus manatus Endangered
Lousiana Black Bear Ursus americanus luteolus Threatened
REPTILES
Loggerhead sea turtle Caretta caretta Threatened
Leatherback sea turtle Dermochelys coriacea Endangered
Green sea turtle Chelonia mydas Threatened
Kemp's ridley sea turtle Lepidochelys kempii Endangered
Hawksbill sea turtle Eretmochelys imbricata Endangered
FISH
Gulf sturgeon Acipenser oxyrhynchus desotoi Threatened
Alabama shad Alosa alabamae Species of concern
Dusky shark Carcharhinus obscurus Species of concern
Sand tiger shark Carcharias taurus Species of concern
Speckled hind Epinephelus drummondhayi Species of concern
Warsaw grouper Epinephelus nigritus Species of concern

Opossum pipefish
Scalloped hammerhead shark

Microphis brachyurus lineatus
Sphyrna lewini

Species of concern
Candidate species

! Nomenclature and taxonomic orders follow USFWS (2011b, 2011c, 2011d, 2011e, 2011f, 2011g, 2011h); Integrated
Taxonomic Information System (ITIS 2011); MMNS (2011).

3.14.1.1 Mammals

Whales

Whales are listed as endangered species under the ESA and their occurrence has been documented
in the Gulf of Mexico. However, depth and accessibility typically preclude their presence in
Mississippi Sound. Of the several species of whale, the Gulf of Mexico is home to a population of
over 1,000 sperm whales (Physeter macrocephalus) year-round, but sightings are most common in
the summer (NMFS 2011e). No whales are expected to occur in the study area due to the lack of
water depth in Mississippi Sound.
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3.14.1.2 Reptiles
Loggerhead Turtle (Caretta caretta)

The loggerhead sea turtle is widely distributed in tropical and subtropical seas, being found in the
Atlantic Ocean from Nova Scotia to Argentina, the Gulf, Indian, and Pacific oceans (although it is
rare in the eastern and central Pacific), and the Mediterranean Sea (Iverson 1986; Rebel 1974; Ross
1982). In the continental U.S., loggerheads nest along the Atlantic coast from Florida to as far north
as New Jersey (Musick 1979) and sporadically along the Gulf Coast, including Mississippi. The
loggerhead prefers shallow inner continental shelf waters and occurs only very infrequently in the
bays. It is often seen around offshore oil rig platforms, reefs, and jetties. Loggerheads are probably
present year-round but are most noticeable in the spring when one of their food items, the
Portuguese man-o-war, is abundant. The loggerhead occasionally nests on Mississippi’s offshore
barrier island. One nest was documented on Round Island at the mouth of the Pascagoula River in
1999, and rarely a nest will be placed on the mainland beach (MMNS 2001).

Leatherback Sea Turtle (Dermochelys coriacea)

The leatherback sea turtle is probably the most wide-ranging of all sea turtle species. It occurs in
the Atlantic, Pacific, and Indian oceans; as far north as British Columbia, Newfoundland, Great
Britain, and Norway; as far south as Australia, Cape of Good Hope, and Argentina; and in other
water bodies such as the Mediterranean Sea (National Fish and Wildlife Laboratory 1980). The
leatherback is mainly pelagic, inhabiting the open ocean, and seldom approaches land except for
nesting (Eckert 1992) or when following concentrations of jellyfish (Texas Parks and Wildlife
Department 2006). It dives almost continuously, often to great depths. Leatherbacks nest primarily
in tropical regions and only sporadically in some of the Atlantic and Gulf of Mexico states of the
continental U.S., with one nesting reported as far north as North Carolina (Schwartz 1976). In the
Atlantic and Caribbean, the largest nesting assemblages occur in the U.S. Virgin Islands, Puerto Rico,
and Florida (NMFS 2006b). No nests of this species have been recorded on Mississippi beaches or
barrier islands. In Mississippi waters, the leatherback is observed sporadically. A group of at least
six was observed feeding on jellyfish neat Petit Bois Island in 2000 (MMNS 2011). The leatherback
sea turtle is likely to pass through the study area, but would not be a resident of Mississippi Sound.

Green Sea Turtle (Chelonia mydas)

The green sea turtle is a circumglobal species in tropical and subtropical waters. In U.S. Atlantic
waters, it occurs around the U.S. Virgin Islands, Puerto Rico, and continental U.S. from
Massachusetts to Texas. Major nesting activity occurs on Ascension Island, Aves Island (Venezuela),
Costa Rica, and in Surinam. Relatively small numbers nest in Florida, with even smaller numbers in
Georgia, North Carolina, and Texas (Hirth 1997, NMFS and USFWS 1991). The green turtle inhabits
shallow bays and estuaries where its principal foods, the various marine grasses, grow (Bartlett and
Bartlett 1999). While green turtles prefer to inhabit bays with seagrass meadows, they may also be
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found in bays that are devoid of seagrasses. The turtles are not known to nest on the Mississippi
coast or barrier islands, but might be attracted to seagrass beds as a food source in nearshore
waters (Gunter 1981, McKay et al. 2001). Although seagrasses occur on Petit Bois, Horn Island, and
in West Grand Bay, no seagrasses occur in the project area. A website clearinghouse for tracking sea
turtles in the Gulf of Mexico show no green sea turtles have been found in Mississippi or the upper
Gulf Coast (2012 http://www.gturtle.net/); therefore, this species is unlikely to occur in the study
area.

Kemp's Ridley Sea Turtle (Lepidochelys kempii)

The Kemp's ridley, the smallest of the sea turtles, inhabits shallow coastal and estuarine waters,
usually over sand or mud bottoms. Adults are primarily restricted to the Gulf, although juveniles
may range throughout the Atlantic Ocean since they have been observed as far north as Nova Scotia
(Musick 1979) and in coastal waters of Europe (Brongersma 1972). Almost the entire population of
Kemp's ridleys nest on an 11-mile stretch of coastline near Rancho Nuevo, Tamaulipas, Mexico,
approximately 190 miles south of the Rio Grande. Kemp's ridleys do not nest in Mississippi, but
juveniles are regularly seen in both Mississippi Sound and around the barrier islands due to its
crab-rich shallow waters (MMNS 2001).

The Institute of Marine Mammal Studies (IMMS) released six satellite-tagged Kemp's ridleys in
November 2010 in the Mississippi Sound and released ten in April 2011 of which six were satellite
tagged off the coast of Cedar Key, Florida. The majority of these sea turtles were captured by
fisherman in Waveland, Mississippi, outside the study area, just west of Bay St. Louis (IMMS 2011).
This species is likely to pass through the study area, but would not be a resident of Mississippi
Sound.

Hawksbill Sea Turtle (Eretmochelys imbricata)

Hawksbill sea turtles are distinguished from other sea turtles by two pairs of prefrontal scales;
thick, posteriorly overlapping carapace scutes; four pairs of costal scutes, the anterior-most not in
contact with the nuchal scute; and two claws on each flipper (NMFS and USFWS 1993). The snout is
pointed and beaklike. The young are all black or dark brown except light brown raised ridges, shell
edges, and areas on the neck and flippers; adult carapace length averages 767.8 cm (Plotkin 1995).

The hawksbill sea turtle was listed as endangered on June, 2, 1970, throughout its range in tropical
and temperate seas. Hawksbills are widely distributed in tropical and subtropical seas, but due to
heavy exploitation from the tortoiseshell trade and subsistence purposes, their populations are
likely still declining. They use a wide range of habitats including shallow coastal waters, coral reefs,
seagrass beds, mangrove bays and estuaries and submerged mud flats (NMFS 1993). Hawksbill sea
turtles are likely to pass through the study area, but would not be a resident of Mississippi Sound
due to rare encounters in northern latitudes.
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3.14.1.3 Fish
Gulf Sturgeon (Acipenser oxyrhynchus desotoi)

The Gulf sturgeon was listed throughout its range as a threatened subspecies on September 30,
1991, but critical habitat was not designated until March 2003. On March 19, 2003, USFWS and
NOAA designated 14 geographic areas among the Gulf of Mexico’s rivers and tributaries as critical
habitat for the Gulf sturgeon (Fed. Reg. Vol. 68, No. 53). These 14 geographic areas (described as
Units) encompass approximately 1,739 river miles and 2,333 square miles of estuarine and marine
habitat. In Mississippi, the critical habitat includes 244 miles of the Pearl River, including Bogue
Chitto, and 126 miles of the Pascagoula River, including the Leaf, Bouie, Chickasawhay, and Big
Black Creek tributaries (Fed. Reg. Vol. 68, No. 53). Units 2 and 8 fall within the study area. Unit 2 of
the designated critical habitat for the Gulf sturgeon includes the Pascagoula River and Unit 8
encompasses 62 square miles of the Mississippi Sound nearshore area.

In Unit 2, Gulf sturgeons use the West and East distributaries of the Pascagoula River during spring
and fall migrations (Ross et al. 2001). Summer holding areas have been consistently documented on
the Pascagoula River (Ross et al. 2001, 2009). The Pascagoula River Harbor in the East Pascagoula
River distributary, and is a small portion of this overall unit, but used for migration for all life
history stages and possibly as nursery and feeding for juveniles. All of the Federal navigation
channels in Pascagoula Harbor are excluded from designation by NMFS and USFWS under Section
4(b)(2), major shipping channels.

Unit 8 encompasses a much larger area than the proposed project, including Lake Pontchartrain,
The Rigolets, Lake St. Catherine, Lake Borgne, Heron Bay, and the Mississippi Sound. The portion of
Unit 8 within the study area includes Mississippi Sound and adjacent open bays (Pascagoula Bay,
Point aux Chenes Bay) and barrier island passes (Horn Island Pass, Petit Bois Island, and Petit Bois
Pass) up to 1.2 miles offshore of the barrier islands.

The Pascagoula River and its distributaries flow into Pascagoula Bay and Mississippi Sound. This
unit provides juvenile, sub-adult and adult feeding, resting, and passage habitat for Gulf sturgeon
from the Pascagoula and the Pearl River subpopulations. Both of these subpopulations have been
documented by tagging data, historic sightings, and incidental captures as using Pascagoula Bay,
The Rigolets, the eastern half of Lake Pontchartrain, Little Lake, Lake St. Catherine, Lake Borgne,
Mississippi Sound, within 1 nm of the nearshore Gulf of Mexico adjacent to the barrier islands and
within the passes (Davis et al. 1970; Reynolds 1993; Rogillio et al. 2007; Morrow et al. 1998a; Ross
et al. 2001, 2009). Substrate in these areas ranges from sand to silt, all of which contain known Gulf
sturgeon prey (Menzel 1971, Abele and Kim 1986, and American Fisheries Society 1989).

Mississippi Sound is separated from the Gulf of Mexico by a chain of barrier islands, including Cat,
Ship, Horn, and Petit Bois Islands. Natural depths of between 12 to 18 feet are found throughout the
Sound. Incidental captures and recent studies confirm that both Pearl River and Pascagoula River
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adult Gulf sturgeon winter in the Mississippi Sound, particularly around barrier islands and barrier
island passes (Reynolds 1993, Ross et al. 2001, and Rogillio et al. 2007).

Gulf sturgeon exiting the Pascagoula River move both east and west, with telemetry locations as far
east as Dauphin Island and as far west as Cat Island and the entrance to Lake Pontchartrain,
Louisiana (Ross et al. 2001). Tagged Gulf sturgeon from the Pearl River subpopulation have been
located between Cat Island, Ship Island, Horn Island, and east of Petit Bois Island to the Alabama
state line (Rogillio et al. 2007). Gulf sturgeon have also been documented within 1 nm off the
barrier islands of Mississippi Sound; therefore, the NMFS and USFWS have included 1 nm offshore
of the barrier islands of Mississippi Sound. Habitat used by Gulf sturgeon in the vicinity of the
barrier islands is 6.2 to 19.4 feet deep (average 13.8 feet), with clean sand substrata (Heise et al.
1999, Ross et al. 2001, Rogillio et al. 2007). Preliminary data from substrate samples taken in the
barrier island areas indicate that all samples contained lancelets (Ross et al. 2001). Inshore
locations where Gulf sturgeon were located (Deer Island, Round Island) were 6.2 to 9.2 feet deep
and all had mud (mostly silt and clay) substrata (Heise et al. 1999), typical of substrates supporting
known Gulf sturgeon prey.

The Gulf sturgeon, considered a subspecies of the Atlantic sturgeon, is an anadromous fish, migrat-
ing from saltwater into large coastal rivers. Historically, the Gulf sturgeon occurred in rivers from
the Mississippi River to the Suwannee River, and in bays and estuaries from Florida to Louisiana. As
an anadromous species, it uses the Mississippi Sound for overwintering and feeding, then migrates
up the Pearl and Pascagoula Rivers during the spring to summer holding grounds and for spawning
(Heise et al. 2005). Since 1997, several research projects have posed hypotheses to better
understand the freshwater and marine habitat requirements of the Gulf sturgeon in Mississippi, the
genetic relationship of Gulf sturgeon among their distribution in the Gulf of Mexico, reproduction,
and to estimate the population (Heise et al. 2004, 2005, Dugo et al. 2004, Heise et al. 2009, Ross et
al. 2009). This research is on-going and has more urgency since hurricanes Ivan (2004) and Katrina
(2005) made landfall because it is unknown what impact the hurricanes had on the population.

Movement from freshwater to saltwater of sub-adult and adult fish occurs from late September to
December and movement from saltwater back to freshwater typically occurs from February to
April. Far less is known about juveniles and young-of-the-year Gulf sturgeon and their migration
timing; however, it is generally believed the young-of-the-year Gulf sturgeon travel downstream to
the estuary in late January or February. First year Gulf sturgeon are thought to concentrate in the
estuary to feed (NMFS and USFWS 2009).

Based on the research conducted prior to the hurricanes, it is likely that adult and sub-adult Gulf
sturgeon occur in the study area and in the proposed project during winter months (Dugo et al.
2004, Heise et al. 2005, Ross et al. 2009). Juveniles are likely to occur in the nearshore area in
Mississippi sound year round (Peterson et al. 2008). Ross et al. (2009) found that Gulf sturgeon use
the water surrounding the barrier islands and the passes, but also found them in the near shore
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habitat (along the shoreline or within 3.1 miles of the shore). Ross et al. (2009) and Heise et al.
(2005) conducted an extensive tagging and telemetry (tracking) study from 1997 to 2004 during
which they followed individual fish throughout the Pascagoula and Pearl rivers, Mississippi Sound,
as well as in Breton Sound. In Mississippi Sound, the majority of the tracking effort occurred near
the barrier islands and was concentrated in the central and eastern portion of their study area. Ross
et al. (2009) data indicates parallel movement does occur along the shoreline between the mouths
of the Pascagoula and Pearl rivers. Furthermore, Dugo et al. (2004) showed that fish genetically
assigned to the Pearl River are also caught in the Pascagoula River indicating lateral movement
across the study area.

Gulf sturgeon spend their time feeding and searching for food while they overwinter in Mississippi
Sound and fast during their stay in the freshwater environment, which makes them totally
dependent on the marine/estuarine food web for growth (Gu et al. 2001). Heard et al. (2002)
examined the stomach contents of one Gulf sturgeon that was found dead and the Florida lancelet
(Branchiostoma floridae) was the sole organism that was identified. Later studies, as well as studies
conducted in other parts of the Gulf confirm that Florida lancelets are one of the key prey items of
Gulf sturgeon. However, Gulf sturgeon also eat various types of polychaetes (segmented worms),
mollusks (including sand dollars and other bivalve shells), and other arthropods (NMFS and USFWS
2009).

Water quality is of concern to Gulf sturgeon critical habitat. Temperature, salinity, pH, hardness,
turbidity, oxygen concentrations, and other chemical characteristics must be protected in order to
preserved normal behavior, growth, and viability of all Gulf sturgeon life stages. The water quality
characteristics or habitats where most sub-adult and adult Gulf sturgeon are located in Mississippi
Sound are shown in Table 3.14-2 (Ross et al. 2009). Habitat characteristics that describe Gulf
sturgeon winter habitat are relatively shallow water (less than 23 feet), which is well oxygenated
and clear water located over sand and shell fragment substrate (Ross et al. 2009). If water quality is
severely degraded, adverse impacts to Gulf sturgeon and its critical habitat may result. Water
clarity in Mississippi Sound has historically been more turbid than that of the Gulf of Mexico due to
various influences, such as the river emptying into the Sound, wave and wind energy, and com-
mercial fishing activities.

The “sediment quality” primary constituent element (PCE) is listed to ensure sediment suitability
(i.e., texture and other chemical characteristics) for normal behavior, growth, and viability of all life
stages. Sediment quality is important because sediment type or quality is an indicator of benthic
community. Gulf sturgeon depend upon benthic habitats that support abundant food items such as
lancelets, sand dollars, haustoriid amphipods (bottom dwelling crustaceans), bivalve shells, and
various types of segmented worms (polychaetes). These benthic communities are generally located
within the silty and sandy sediment found in the Mississippi Sound area and near the barrier island
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Table 3.14-2
Gulf Sturgeon Habitat Characteristics
Characteristic Average Minimum Maximum

Dissolved oxygen (ppm) 7.5 4.7 9.2
Depth (feet) 12.8 3.9 22.9
Bottom Temperature (°F) 60.1 52.7 70.7
Salinity (ppt) 22.8 0 33.7
Dominant substrate Mixture of fine to Mud and clay Medium to

medium-sized sand coarse sand
Sub-dominant substrate Medium to Mud and clay Shell fragments

coarse sand

Source: Ross et al. (2009).

system. Sediment collected from the USACE Mobile District's 2010 sampling effort of the Bayou
Casotte Channel (i.e., from the mouth southward to the "Y" junction) consisted of a mixture of
sands, silts, and clays. The sandy material was found more at the northern end and reduced
approaching the "Y" junction. Silts and clays were found throughout the channel. In Pascagoula
Lower Sound, sediment consisted of mixture of sands, silts, and clays.

Although the information in this section focuses on Mississippi Sound, it is important to note that
Gulf sturgeon travel long distances during the winter months. Fish that are genetically related to
those in spawning grounds in Florida (Yellow and Choctawhatchee rivers) are found in Mississippi
Sound and in the Pearl and Pascagoula Rivers (Dugo et al. 2004). The “migration habitat” PCE is
concerned with ensuring safe unobstructed passage for the species. According to the Gulf Sturgeon
5-year review (NMFS and USFWS 2009) the most aggressive threats to the Gulf sturgeon population
include channel improvements and maintenance dredging activities, water quality, contamination,
red tide, climate change, and impeded river flow via dams or diversions.

The PCEs essential for the conservation of the Gulf sturgeon are those habitat components that
support foraging, riverine spawning sites, normal flow regime, water quality, sediment quality, and
safe unobstructed migratory pathways. The footprint of the proposed project is in units 2 and 8 of
the Gulf sturgeon critical habitat. Bayou Casotte and Mississippi Sound system provides feeding,
water quality, sediment quality, and migration habitat for Gulf sturgeon.

According to Ryan Hendren of NOAA in his response dated January 12, 2012, the Gulf Regional
Biological Opinion (GRBO) will not cover activities of this project due to the fact that it will be
widening the existing channel. The USACE will consult with the NMFS regarding impacts from the
proposed dredging and placement of dredged material to Gulf sturgeon and Gulf sturgeon critical
habitat. The NMFS will make the determination of whether a significant impact would result from
the proposed project.
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Alabama shad (Alosa alabamae)

The Alabama shad is federally listed as a species of concern (MMNS 2011, NMFS 2011c). An
anadromous fish, it requires medium to large flowing rivers for spawning (NMFS 2011c,
NatureServe 2010). Historically, the species ranged from the Suwannee River, Florida, to the
Mississippi River, and is known to use the Tombigbee, Pearl and Pascagoula river drainages but is
thought to be extirpated from all drainage basins except the Pascagoula River system (Ross 2001,
Mickle et al. 2009). Ross (2001) also mentions that although this species has not been collected
from coastal rivers it is likely that it uses some of the larger coastal streams. Little is known of their
ecology in marine environments (Meadows et al. 2007). Although this species is thought to be
extirpated from the Pearl River it is still found in Lake Pontchartrain, which is west of the project
area, and in the Pascagoula River and utilizes Mississippi Sound to complete its life history.
Juveniles enter the Gulf of Mexico in late summer to early winter (Meadows et al. 2007). Mickle
(2010) reported juveniles spending the summer and fall in their natal drainage before returning to
the Gulf of Mexico in late fall and winter. Sexually mature adults spawn spring / early summer over
coarse sand and gravel with no foraging during spawning (Meadows et al. 2007). Additionally, the
majority of the research completed to date in Mississippi has been conducted in the Pascagoula
River and focuses on the freshwater phase of its life history (Mickle et al. 2009). The Alabama shad
is likely to occur in the study area, but virtually no published data on marine habitat has been
identified.

Dusky shark (Carcharhinus obscurus)

The dusky shark is a large shark with a wide-ranging distribution in warm-temperate and tropical
continental waters. It is coastal and pelagic in its distribution where it occurs from the surf zone to
well offshore and from the surface to depths of 1,300 feet (Compagno 1984, NMFS 2011d). Because
it apparently avoids areas of lowest salinities, it is not commonly found in estuaries (Compagno
1984). The dusky shark is not likely to occur in the study area.

Sand tiger shark (Carcharias taurus)

Sand tiger sharks have a broad inshore distribution. In the western Atlantic, this shark occurs from
the Gulf of Maine to Florida, in the northern Gulf of Mexico, in the Bahamas, and in Bermuda. A
northern temperate region species, it is more common north of Cape Hatteras (Hoese and Moore
1998). They are generally coastal, usually being found in the surf zone down to depths around
75 feet. They may also be found in shallow bays around reefs, and to depths of 600 feet on the
continental shelf. They usually live near the bottom, but may be found throughout the water
column. Their biggest threat is overfishing (NMFS 2010b). Mississippi laboratories pelagic longline
survey reported few captures (Carlson et al. 2009) and Grace and Henwood (1997) reported three
captures south of Destin, Florida. Habitat for this species may exist in the study area, but percentage
of encounters is low.
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Speckled hind (Epinephelus drummondhayi)

The speckled hind inhabits warm, moderately deep waters from North Carolina to Cuba, including
Bermuda, the Bahamas, and the Gulf. The preferred habitat is hard-bottom reefs in depths ranging
from 150 to 300 feet, where the temperatures are from 60 to 85°F (NMFS 2009b). Habitat for this
species does not exist in the study area.

Warsaw grouper (Epinephelus nigritus)

The Warsaw grouper is a very large fish found in the deepwater reefs of the southeastern U.S. This
fish ranges from North Carolina to the Florida Keys and throughout much of the Caribbean and Gulf
to the northern coast of South America. This species inhabits deepwater reefs on the continental
shelf break in waters 350 to 650 feet deep (NMFS 2009c). Habitat for this species does not exist in
the study area.

Opossum pipefish (Microphis brachyurus lineatus)

The opossum pipefish has been identified as a species of concern since 1991 (NMFS 2009a). This
species has a widespread range, from New Jersey south through the Gulf of Mexico and Caribbean
to Sao Paulo, Brazil, that spawns in low salinity areas of estuaries. Opossum pipefish are the only
North American pipefish in which the males bear the brood pouch on the trunk rather than the tail.
Maturation, mating and larval release occurs in freshwater during the wet season from June to
November. Distribution in local stream systems appears to be very patchy and associated with
clumps of emergent vegetation. Opossum pipefish are carnivorous, preying on crustaceans and
small fish as ambush predators in dense vegetation.

Recent increases in the rate of destruction of important habitat and declines in water quality
indicate that the remaining opossum pipefish populations are vulnerable. It is estimated that only a
few hundred individuals still breed in tributaries in Southeast Florida. None have been collected in
recent years from Mississippi (NMFS 2009a). The opossum pipefish is not likely to occur in the
study area.

Scalloped Hammerhead Shark (Sphyrna lewini)

Scalloped hammerhead sharks are a very common coastal pelagic species that occur over shelves
and deeper water, often entering bays and estuaries (Compagno 1984). They are found in inshore
and offshore waters to depths of 902 feet, but have been seen at depths of 1,680 feet (Froese and
Pauly 2011). Juvenile scalloped hammerhead sharks occur close to shore in bays, but will move to
deeper waters as they grow. They prey mainly on a variety of fish and cephalopods (Compagno
1984). Mississippi Sound is a potential nursery area for this species (Bethea et al. 2008). Adult
scalloped hammerhead sharks are present in the marine portions and juveniles are present in the
estuarine and Gulf portions of the study area (NMFS 20064, Bethea et al. 2008).
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3.14.2 Terrestrial and Freshwater Threatened and Endangered
Species

Based on a review of the USFWS’s Endangered Species Database for Jackson County, Mississippi, the
Information, Planning, and Conservation System (IPaC); and habitats in the study area, 13 species,
shown in Table 3.14-3, have been identified that may be present landward of the Port of
Pascagoula.

In addition, the MNHP maintains a current inventory of plants and animals protected at the state
level. The database includes threatened and endangered species listed under the ESA, as amended
(16 U.S.C. 1531 et seq.); the Mississippi State Nongame and Endangered Species Act; and additional
rare species not listed officially (MNHP 2011).

While state-listed species and federally designated candidate species were considered during
project planning and are addressed in this assessment, only those species identified by the USFWS
and/or NMFS as threatened or endangered are afforded Federal protection under the ESA. Table
3.14-4 lists species with known habitat likely to occur in the study area.

Table 3.14-3
Freshwater and Terrestrial Federally and State-listed Species that may be Present within the Study Area
Federal State
Common Name Scientific Name Status Status
Plants
Louisiana quillwort Isoetes louisianensis E N/A
Amphibians and Reptiles
Yellow-Blotched Map Turtle Graptemys flavimaculata T E
Gopher Tortoise Gopherus polyphemus T E
Alabama Red-Bellied Turtle Pseudemys alabamensis E E
Black Pine Snake Pituophis melanoleucus C E
Mississippi Gopher Frog Rana capito sevosa E N/A
Mammals
Louisiana Black Bear Ursus americanus luteolus T E
Fish®
Pearl Darter Percina aurora C E
Birds
Piping Plover Charadrius melodus T,CH E
Mississippi Sandhill Crane Grus canadensis pulla E E
Bald Eagle Haliaeetus leucocephalus BGEP E
Brown Pelican Pelecanus occidentalis N/A E
Red-Cockaded Woodpecker Picoides borealis E E

T —Threatened; E — Endangered; C — Candidate; CH — Critical habitat
BGEP — Bald and Golden Eagle Protection Act

1 The Gulf sturgeon is listed by the USFWS as threatened and listed in Table 3.14-2. The USFWS and the National
Marine Fisheries Service share jurisdictional purview over this species and its designated critical habitat. Most of
the study area is within the NMFS jurisdiction for this species.
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Table 3.14-4

USFWS and State-listed Species (Freshwater and Terrestrial), Known Habitat,

and Likelihood of Occurrence within the Study Area

Likely to Occur
Common Name Habitat in the Study Area?
Plants
Louisiana quillwort Riparian Bottom Wetlands Yes
Amphibians and Reptiles
Yellow-Blotched Map Turtle Streams with strong currents Yes
Gopher Tortoise Well drained habitats with sandy soils Yes
Alabama Red-Bellied Turtle Shallow-water habitats with dense aquatic vegetation Yes
Black Pine Snake Longleaf pine habitat No
Mississippi Gopher Frog Well drained soils with temporary pools Yes
Mammals
Louisiana Black Bear Bottomland hardwood forests Yes
Fish®
Pearl Darter Upstream Pascagoula river No
Birds
Piping Plover Coastal habitats Yes
Mississippi Sandhill Crane Various wetland habitats Yes
Bald Eagle Various habitats near water bodies Yes
Brown Pelican Coastal habitats Yes
Red-Cockaded Woodpecker Longleaf pine No

1 The Gulf sturgeon is listed by the USFWS as threatened and listed in Table 3.14-2. The USFWS and the National Marine
Fisheries Service share jurisdictional purview over this species and its designated critical habitat. Most of the study area is
within the NMFS jurisdiction for this species.

3.14.2.1 Plant Species

There is one federally listed plant species that potentially occurs within the study area. The
Louisiana quillwort is listed as endangered and was added to the ESA in 1992. The state has no
regulations concerning endangered plants. The quillwort is an emergent aquatic plant species that
typically occurs in wetland habitat described as riparian bottomlands with a canopy of hardwood
(MMNS 2001). The plant is grass like and reproduces via spores and not seeds (MMNS 2001). Leaf
length appears to be dependent upon water depth and varies in length from 5.9 to 15.7 inches long.
This species has been documented to occur in Jackson County, although the documented range is in
the northwest of the county outside of the study area.
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3.14.2.2 Animal Species

3.14.2.2.1 Amphibians and Reptiles
Yellow-Blotched Map Turtle

The yellow-blotched map turtle (Graptemys flavimaculata) is federally listed as threatened and
state-listed as endangered. This species exhibits sexual dimorphism with females larger than males.
The species is a medium sized turtle with yellow to orange blotches on its costal and vertebral
scutes. The carapace of the turtle has conspicuous black spine-like projections (MMNS 2001). This
species has specific habitat requirements that include streams with strong currents. The turtle
tends to avoid small creeks that are shaded by bank vegetation (USFWS 1993). The species is
limited in range to the Pascagoula River and its larger tributaries. A portion of the turtles range is
within the study area.

Gopher Tortoise

The gopher tortoise (Gopherus polyphemus) is federally listed as threatened and state listed as
endangered. The tortoise is indigenous to dry, drained, sandy habitats throughout the coastal plain.
In Mississippi, the gopher tortoise has been documented in Jackson County. The gopher tortoise is a
large terrestrial turtle with characteristic spade-like front limbs, used for digging, and elephantine
hind limbs (MMNS 2001). Similar to the black pine snake, this species inhabits well-drained to
excessively well drained habitats that allow the tortoise to burrow under the soil surface. Habitats
conducive to supporting tortoise populations include longleaf pine and scrub oak habitats (MMNS
2001). The tortoise may be present in the study area in areas of well-drained soils, but the majority
of the study area is comprised of open-water areas that would not be utilized by this species.

Alabama Red-Bellied Turtle

The Alabama red-bellied turtle (Pseudemys alabamensis) was listed as endangered by the USFWS in
1987. The turtle is listed as endangered by the state. This species is a large basking turtle with
yellow stripes on the limbs, neck, and head (MMNS 2001). Individuals of this species found in
Mississippi typically have fewer or less conspicuous head stripes and have a narrower head than
individuals of this species found in Alabama (MMNS 2001). This species uses dense beds of aquatic
vegetation for basking and is known to nest in sandy areas along natural riverbank levees. The
turtle has been documented in Jackson County with sightings of adults and hatchlings on Horn
Island which is located within the study area of this project.

Black Pine Snake

The black pine snake (Pituophis melanoleucus) is a currently a candidate for Federal listing. This
species is listed by the state as endangered. The species occurrence has been mapped by the USFWS
in Jackson County. This is a large species that prefers longleaf pine habitat (MMNS 2001). The
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longleaf pine habitat is characterized by well-drained sandy soils with an open canopy of mature
longleaf pines. Black pine snakes are opportunistic feeders, with small birds and rodents making up
major prey species. Surveys and trapping indicate that it has been extirpated from Louisiana and
four counties in Mississippi with extant populations concentrated in the DeSoto National Forest
(MMNS 2001). Although found within Jackson County the documented occurrences are in the
northwest portion of the county, outside of the study area.

Mississippi Gopher Frog

The Mississippi gopher frog (Rana capito sevosa) is federally and state listed as endangered. This
species is a medium-sized frog with the back marked with large brown spots (MMNS 2001). The
frog’s range includes Jackson County. The frog needs temporary pools, where they breed, and
upland foraging sites within its habitat. This species is strongly associated with the gopher tortoise
whose burrows are used by the frog as refugia (MMNS 2001). The species may be present within
the study area in habitats with well-drained soils and temporary pools, but the majority of the
study area is comprised of open-water areas that would not support this species.

3.14.2.2.2 Mammals
Black Bear

The Louisiana black bear (Ursus americanus luteolus) is listed federally as threatened and state
listed as endangered. The black bear is a large, stocky bear with a short tail. Adults bears can range
in size from 4.5 to 6.25 feet in length and can weigh from 198 to 400 pounds (MMNS 2001).
Louisiana black bears typically inhabit bottomland hardwood forests, but may also use other
habitat types, especially when food is available. Black bears are opportunistic omnivores having the
ability to feed on a number of prey depending on availability (USFWS 1995). Bottomland hardwood
forests feature the food sources and denning sites that are necessary for successful bear
reproduction. Remaining bear habitat has been fragmented and degraded; degraded habitats often
do not provide sufficient food for bears. As bears travel in search of food, they are more likely to
come into conflict with humans. Human-related mortality of the Louisiana black bear is thought to
pose a direct threat to the population. The historic range of the bear included Jackson County and
portions of the study area. Bear sightings have been reported in the Grand Bay National Wildlife
Refuge, approximately 15 miles northeast of the project area and four black bears have been
captured and tagged in the last few years in Jackson County according to Brad Young, Black Bear
Program Leader, MDWFP (personal communication, February 16, 2012). All four bears were
located north of Interstate 10 and he was not aware of any reported sightings of black bears in or
around the city of Pascagoula.
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West Indian Manatee

The West Indian manatee is a federally and state-listed endangered aquatic mammal (MMNS 2011,
MNHP 2011, USFWS 2010). It is also protected under the Marine Mammal Protection Act (MMPA)
of 1972 (16 US.C. Chapter 31 as amended). It inhabits marine, estuarine, and freshwater
environments, preferring large, slow-moving rivers, river mouths, and shallow coastal areas such as
coves and bays (Lefebvre et al. 1989, USFWS 2011c). Manatees are opportunistic herbivores,
feeding on a wide variety of submerged, floating and emergent marine, estuarine, and freshwater
plants (O'Shea and Ludlow 1992). The manatee is more common in the warmer waters off of
coastal Mexico, the West Indies, and Caribbean to northern South America (NatureServe 2010).
Outside of Florida, manatees are mainly migratory species during the warmer months and sightings
in Mississippi have increased (O'Shea and Ludlow 1992, Mississippi-Alabama Sea Grant Consortium
n.d.). During summer months, manatees may migrate as far north as coastal Virginia on the east
coast and the Louisiana coast on the Gulf of Mexico. Manatees are known to migrate through the
study area, and in May 2011, two fishermen reported hooking a manatee around the Katrina reef
near Deer Island, just off the Mississippi coast (Raines 2011). According to USFWS (2011c), the
manatee may potentially occur in coastal waters off of Jackson County, Mississippi. MMNS (2011)
documents manatee only occurring in coastal waters off of Harrison County.

3.14.2.2.3 Freshwater Fish
Pearl Darter

The pearl darter (Percina aurora) is a candidate species for listing under the ESA and is listed as
endangered under state regulations. This small fish is olive to light brown in color. The name of the
fish is taken from the conspicuous pearly, pastel blue coloration prominent on the sides and lower
portion of the head (MMNS 2001). The fish is known to occur in the Pascagoula River upstream and
not within the study area.

3.14.2.2.4 Birds
Piping Plover

The piping plover (Charadrius melodus) is listed federally as threatened and listed by the state as
endangered. This plover is a shorebird having a pale, sandy-colored upper body with orange legs
(MMNS 2001). Piping plovers may nest singly or in loose colonies of the same species or with other
shorebirds. Adults usually leave the breeding ground by early August with juveniles remaining at
the breeding grounds for a few weeks longer (MMNS 2001). The piping plover is a permanent
resident of the dune complexes of the coastline and barrier islands within the study area. The
USFWS has designated the Gulf of Mexico coastline, Horn Island, Petit Bois Island, and Round Island
as critical habitat for the wintering piping plovers. Horn Island and Petit Bois Island are within the
Mississippi critical habitat Unit 14. Round Island is within the Mississippi critical habitat Unit 13.
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Mississippi Sandhill Crane

The Mississippi sandhill crane is listed federally and by the state as endangered. The Mississippi
sandhill crane is a large bird standing 3 to 4 feet tall with a wingspan of up to 8 feet when fully
grown. This species can be found in open savannas, swamp edges, young pine plantations, wetlands
along edges of pine forests, bayheads and swamps (MMNS 2001). Nests of this species are
constructed on the ground in wetlands. Nesting sites are characterized by open areas of grasses and
sedges with perennial shallow water (USFWS 1991). Sandhill cranes feed on insects, seeds, roots,
fruits, and nuts. Critical habitat for this species has been designated in southern Jackson County,
extending from the Pascagoula River west to the Jackson County line. There is no critical habitat
located within the study area.

Bald Eagle

The bald eagle (Haliaeetus leucocephalus) is protected at the Federal level by the Bald and Golden
Eagle Protection Act (BGEPA). The bald eagle is listed as endangered by the state. Under BGEPA,
bald eagle nests are protected through the implementation of a 660-foot zone extending outward
from the nest tree. Currently the requirements do not allow construction activities within the zero-
to 330-foot buffer of any active nests during the nesting season (October 1 to May 15). Construction
between the 330-foot and 660-foot buffer will either occur outside of nesting season or a qualified
biologist will monitor the nest if construction activity occurs during the nesting season. The bald
eagle is a large bird with a wingspan of 70 to 90 inches (MMNS 2001). Adult eagles are easily
identifiable by their white heads and yellow talons. The bald eagle typically resides near bodies of
water such as streams, lakes, rivers, or sea coasts which are used as foraging areas. Bald eagle
nesting sites have been documented on Horn Island within the study area (GEMS 2011).

Brown Pelican

The brown pelican (Pelecanus occidentalis) has been delisted from the ESA. At the state level the
brown pelican is listed as endangered. The brown pelican is a conspicuous large bird with
distinctive features. Adult brown pelicans can achieve wing spans of 7.5 feet (MMNS 2001). Brown
pelicans are colonial birds forming colonies of between 25 to 250 individuals. The primary diet of
the species is fish. Pelicans occur through a wide range of coastal habitats and although it does not
nest in Mississippi it is found throughout the state’s coastal areas. The brown pelican is found
roosting and foraging within the study area.

Red-Cockaded Woodpecker

The red-cockaded woodpecker (Picoides borealis) is federally and state listed as endangered. The
red-cockaded woodpecker is a small woodpecker distinguished by black coloring at the top of the
head and back of the neck. Adult males have a few red feathers behind and above the eye (MMNS
2001). The red feathers are a distinguishing mark that gives this species its name. This species has
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unique habitat requirements nesting and roosting in cavities within live pine trees. Its preferred
habitat is open pine woodlands and savannahs with large old pines (USFWS 2003). The preferred
species of pine appears to be the longleaf pine (Pinus palustris). Red-cockaded woodpecker cavities
are distinctive as the woodpecker creates several resin wells that allow sap to cover the trunk of the
nest tree. This sap affords protection of the cavity nest from predators. Red-cockaded woodpeckers
live in family groups that typically consist of a breeding pair and one or two helpers (USFWS 2003).
This species is non-migratory and a permanent resident and individuals are known to inhabit areas
of Jackson County. Red-cockaded habitat does not occur within the barrier island portions of the
study area. Known red-cockaded woodpecker habitat in Jackson County is largely out of the study

area.
3.15 CLIMATE CHANGE/ SEA LEVEL RISE
3.15.1 Historic Sea Level Rise

Sea level in the Gulf of Mexico is rising and is projected to continue rising at an accelerated rate
compared to historic rates. The tide station nearest the proposed project for which the rate of sea
level rise has been calculated by NOAA’s Center for Operational Oceanographic Products and
Services (CO-OPS) program, is located at Dauphin Island, Alabama. The historic relative sea level
rise at Dauphin Island is 2.98 mm/year (Figure 3.15-1) and represents a consideration in the
development of future sea level rise scenarios (USACE 2011h).

Dauphin Island, AL 2.98 +/- 0.87 mmlyr
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Figure 3.15-1. Sea Level Rise Recorded at Dauphin Island, Alabama
(Station 8735180) (Source, NOAA)
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3.15.2 Tide Characteristics

Tidal characteristics at the Port of Pascagoula and neighboring Pascagoula NOAA Lab are microtidal
(i.e., less than 2 meters) (Table 3.15-1). Great diurnal range, or difference in height between mean
higher high water and mean lower low water, is 1.56 feet at the Port of Pascagoula, Dock E (tide
station 8741041) and 1.54 feet at the Pascagoula NOAA Lab (tide station 8741533). The mean
range of tide, or the difference in height between mean high water and mean low water, is 1.38 feet
and 1.35 feet at the respective tide stations.

Table 3.15-1
Tidal Characteristics for Port of Pascagoula and Pascagoula NOAA Lab
Dock E, Port of Pascagoula, MS Pascagoula NOAA Lab, MS

Station Station ID: 8741041 Station ID: 8741533
Latitude 30°20.8'N 30°22.0'N
Longitude 88°30.3'W 88°33.7'W
Great Diurnal Range (GT) 1.56 feet 1.54 feet
Mean Range of Tide (MN) 1.38 feet 1.35 feet
Date Station was Established Jan 22 2008 Sept 13 2005

3.15.3 Present Climate

Climatic parameters important to discussion of climate change in the region include precipitation,
temperature, and tropical cyclones. Precipitation and temperature data reported in this section
were obtained from the Southeast Regional Climate Center (SRCC), Station: 226718, Pascagoula
3 NE.

Precipitation

Over the period from 1909 to 2010, the average annual rainfall at Pascagoula is 62.7 inches (SRCC
2011). Precipitation is fairly evenly distributed throughout the seasons with a slight increase in the
summer months (Figure 3.15-2).

Temperature

The monthly temperature distribution for Pascagoula over the period from 1909-2010 is presented
in Figure 3.15-3 (SRCC 2011).

Hurricanes

The Mississippi Gulf Coast region is subject to tropical cyclones and several hurricanes have passed
within 30 kilometers of Pascagoula since 1900 (Table 3.15-2).
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Figure 3.15-2. Average Monthly Precipitation, Pascagoula, Mississippi
(Station: 226718 Pascagoula 3 NE) (Source: SRCC 2011)
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Figure 3.15-3. Average Monthly Temperature, Pascagoula, Mississippi
(Station: 226718 Pascagoula 3 NE) (Source: SRCC 2011)
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Table 3.15-2
Hurricanes Passing Within 30 Kilometers of Pascagoula, Mississippi, Since 1900
Source: NOAA, 2011

Storm Name Date Max Saffir-Simpson
Georges 1998 Sept. 15, 1998 to Oct. 1, 1998 H5
Elena 1985 Aug. 28, 1985 to Sept. 4, 1985 H3
Frederic 1979 Aug. 29, 1979 to Sept. 15, 1979 H4
Not named 1932 Aug. 26, 1932 to Sept. 4, 1932 H1
Not named 1926 Sept. 11, 1926 to Sept. 22, 1926 H4
Not named 1916 Jun. 28, 1916 to Jul. 10, 1916 H3
Not named 1912 Sept. 10, 1912 to Sept. 15,1912 H1
Not named 1911 Aug. 8, 1911 to Aug. 14, 1911 H1
Not named 1906 Sept. 19, 1906 to Sept. 30, 1906 H3
Not named 1901 Aug. 2, 1901 to Aug. 18, 1901 H1

3.154 Greenhouse Gas Emissions and Carbon Sequestration

Carbon sequestration in the study area is concentrated in “blue” carbon sites. Blue carbon is a term
describing carbon captured by Earth’s oceans and marine ecosystems. The blue carbon sinks in the
study area include salt marshes and seagrasses. These act as carbon sinks in their present state and
may release stored carbon if disturbed or converted to other uses. Figure 3.11-1 and 3.11-2 show
locations of wetlands and seagrasses, respectively.

Salt marshes store carbon in anaerobic sediments, thereby inhibiting the oxidation of organic
matter and release of carbon dioxide to the atmosphere. As the sediments beneath salt marshes
accumulate, and remain anaerobic, the total amount of carbon stored in them increases over time.
Salt marshes are especially effective in sequestering carbon compared to freshwater wetlands
because formation of the potent greenhouse gas, methane, is inhibited in the saline environment of
the salt marsh. Salt marshes may keep pace with sea level rise if conditions are favorable for
sediment accretion (i.e., maintenance of healthy vegetation cover and adequate sediment supply).

Along the Gulf Coast, seagrass meadows form important carbon sinks. Seagrass meadows form
extensive, long-lasting root structures that provide the majority of their carbon storage capacity.
Smaller carbon storage potential is provided by above ground biomass. Disturbance of seagrass
meadows may reduce the rate of carbon sequestration, or if the disturbance is more severe, lead to
a conversion of stored carbon to carbon dioxide released to the atmosphere.

The combustion of fuel in highway and off-road vehicles, locomotives, and ocean-going vessels, will
result in an increase in Greenhouse Gas (GHG) emissions that could contribute to global climate
change. To date, specific thresholds to evaluate adverse impacts pertaining to GHG emissions have
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not been established by local decision-making agencies, the state, or the Federal government. The
Council on Environmental Quality has published “Draft NEPA Guidance on Consideration of the
Effects of Climate Change and Greenhouse Gas Emissions,” February 18, 2010 (CEQ 2011). The
Draft Guidance suggests that the impacts of projects directly emitting GHGs in excess of 22,676 tons
or more of carbon dioxide-equivalent GHG emissions on an annual basis be considered in a
qualitative and quantitative manner. However, the guidance stresses that, given the nature of GHGs
and their persistence in the atmosphere, climate change impacts should be considered on a
cumulative level.

3.16 CULTURAL RESOURCES

Cultural resources are prehistoric and historic archaeological sites, districts, structures, or locations
considered significant to a culture, a subculture, or a community for scientific, traditional, religious,
or other reasons. Prehistoric archaeological resources may include rock shelters, lithic scatters,
flaked stone scatters, rock rings or alignments, tool procurement sites, thermal features/roasting
pits with artifact scatters, and rock art locations. Historic sites may include buildings, structures,
features such as mine shafts, transportation routes, and refuse deposits.

Legislative mandates, including but not limited to Section 106 of the National Historic Preservation
Act (NHPA) of 1966, as amended (16 U.S.C. 470 et seq. in compliance with 36 C.F.R. 800), the
National Environmental Policy Act (NEPA) of 1969, as amended (42 U.S.C. 4321-4347) and the
Archaeological Resources Protection Act (ARPA) of 1979, as amended (16 U.S.C. 470aa-mm)
require Federal agencies to assess potential effects Federal actions may have on districts, sites,
buildings, structures, or objects included, or eligible to be included, in the National Register of
Historic Places (NRHP).

To be eligible for NRHP listing, an archaeological site or other property must satisfy at least one of
the National Register criteria as set forth in 36 C.F.R. 60.4. The site or property must possess
integrity of location, design, setting, materials, workmanship, feeling, and association as well as:

e Beassociated with events that have made a significant contribution to the broad patterns of
our history; or
e Be associated with the lives of persons significant in our past; or

o Embody the distinctive characteristics of a type, period, or method of construction, or a
significant and distinguishable entity whose components may lack individual distinction; or

o Haveyielded, or may be likely to yield, information in prehistory or history.

3.16.1 Previous Investigations

Bayou Casotte and the Pascagoula Lower Sound channels of the Pascagoula Harbor Channel are in
the Coastal Pine Meadows archaeological region, which includes the southernmost portions of
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Jackson and Harrison counties, the southern and western portion of Hancock County, and the
westernmost portion of Pearl River County. This region is unique because of its cultures’ coastal
adaptations to focus on marine and estuarine resources and has been continuously occupied since
prehistoric times. As such, numerous studies have been undertaken in the study area to determine
the effect of proposed projects on cultural resources.

One of the earlier investigations of the area was undertaken in 1983 by OSM Archaeological
Consultants, Inc. A cultural resources reconnaissance of Pascagoula Harbor (both terrestrial and
marine) was conducted in order to “provide a baseline study of the prehistoric and historic human
use and occupation of this southeast Mississippi locale.” The study resulted in the relocation or
attempted relocation of six previously recorded archaeological sites (22JA516, 22]JA618, 22JA537,
22JA522, 22]JA523, and 22JA592) as well as the recording of three historic sites that were not
assigned trinomials by the MDAH due to their recent age. The results of the findings as it pertains to
shipwrecks are discussed in subsection 3.16.2 (Mistovich et al. 1983).

In 2005, Gulf LNG Energy, LLC, proposed to site, construct, and operate an LNG terminal adjacent to
Bayou Casotte Harbor. Site 22]JK674 and a historic district in downtown Pascagoula were the
nearest archaeological site and architectural properties identified, respectively. In consultation
with the Federal Energy Regulatory Commission (FERC) and the MDAH, it was concluded that the
proposed project would not affect any properties listed or eligible for listing in the NRHP (FERC
2006).

Studies were also undertaken for the USACE Mobile District’s proposed construction of authorized
improvements to the Pascagoula Harbor Navigation Channel. Although numerous shipwrecks
occurred along the Gulf shoreline, no NRHP-designated sites were identified within their project
study area. While two historic shipwrecks (Jerry Ann and Gee Bee) were identified near the project
area, neither shipwreck was listed in the NRHP. Three additional shipwrecks were identified as
being in the vicinity of the proposed Area of Potential Effect (APE), including two (Angler and
Arcturus) west of the LZA south of Horn Island and one (Wanda Four) near the LZA. Because the
resources identified were not within the proposed APE, it was concluded that none of the resources
would be affected by the proposed project (USACE 2010).

The USACE Mobile District also conducted studies relating to proposed improvements to the
Pascagoula Harbor’s Lower Pascagoula and Bayou Casotte Channels. According to the USACE
Mobile District, “a number of prehistoric archaeological sites and historic archaeological sites have
been recorded along the bayou. These include the Big and Little Greenwood Island sites (22JA516
and 22JA618) and a post-Mexican War hospital and cemetery associated with Camp Jefferson
Davis.” These sites were studied during a 1982 terrestrial survey and archaeological testing of the
proposed Bayou Casotte Port. The following year, a terrestrial and marine survey of Pascagoula
Harbor and the Pascagoula Harbor Navigation Channel was conducted in which the sites were
discussed further (see Mistovich et al. 1983). It was recommended that the remaining burials be
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located, removed and reinterred along with minimal mitigation of the two archaeological sites.
Additionally, the USACE Mobile District’s “review of the previous studies and other data available
identified no historic shipwrecks or anomalies suggestive of historic wrecks in Bayou Casotte”
(USACE n.d.).

3.16.2 Results of the Records Review

Atkins conducted research of available records using the MDAH’s Mississippi Historic Resources
Inventory Database (MHRID) to identify properties, Mississippi Landmarks, NRHP-listed properties
and districts, and local designations. As a secondary source of NRHP-listed properties, the National
Park Service’s (NPS) NRHP GIS Spatial Data was consulted. Additionally, the NPS’s National Historic
Landmarks (NHL) program was also reviewed. The results of the records and literature review as it
pertains to shipwrecks are discussed below.

Approximately 1 Mississippi Landmark, 30 NRHP-listed properties (6 are non-extant), 3 NRHP-
listed districts, 1 NRHP-listed property and National Historical Site, and 4 NRHP-listed properties
and Mississippi Landmarks were identified as being within the current study area. Additionally, the
MRHID identified 825 properties (182 are non-extant) within Jackson County and of these, 335 are
in Pascagoula.

Jackson County is one of six counties within the Mississippi Gulf Coast Natural Heritage Region.
According to the Mississippi Gulf Coast National Heritage Area Management Plan, based on an
inventory mostly conducted prior to Hurricane Katrina, Jackson County contained 12 NRHP
Historic Districts and Multiple Resource Areas (4 of these are in Pascagoula), 61 NRHP Historic and
Pre-Historic Sites (of these, 35 are in Pascagoula), 9 Mississippi Landmarks (4 of these are in
Pascagoula), 238 previously recorded archaeological sites (of which 138 have an unknown/
unevaluated eligibility for listing in the NRHP, 33 are eligible for listing in the NRHP, 4 are listed in
the NRHP, and 63 are ineligible for listing), and 736 standing structures (MDMR 2005).

The analysis for this EIS was based on correspondence for the proposed project received from the
USACE Mobile District (see Appendix D). No updates or additional reviews of previously recorded
archaeological sites were conducted. Correspondence between the USACE Mobile District and the
MDAH indicates that “the currently, proposed expansion of the Bayou Casotte and the Lower PHNC
includes areas previously surveyed, but not considered within the dredging project APE. The
proposed expanded APE includes several archaeological sites, including the Big and Little
Greenwood Island sites (22JA516 and 22JA618) and a post-Mexican War hospital and cemetery
associated with Camp Jefferson Davis (Bradley 2011).” Additionally, the MDAH noted that the
University of Southern Mississippi had recently done work on Greenwood Island and they had
received “a significant collection from Greenwood Island in the last 2 years” (Williamson 2011a).

Recent attempts to relocate 22JA618 have failed. The site has likely completely eroded or has been
covered with dredge spoil. The USACE Mobile District recently conducted limited Phase II testing at
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site 22JA516 (Bradley 2011, Williamson 2011b). In fall 2011, limited Phase II testing of site
22]JA516 was conducted by Brockington and Associates, Inc., on behalf of the USACE Mobile District
for the Preferred Alternative. During the excavation, a substantial area of intact and partially intact
prehistoric midden was identified and the USACE Mobile District concluded the site to be eligible
for inclusion in the NRHP under Criterion D for its potential to produce important information
regarding local and regional prehistoric occupation, including information pertaining to prehistoric
cultural chronology, subsistence patterns, intrasite use and mortuary practices (RabbySmith 2012).

Most recently, Earth Search, Inc., conducted a remote-sensing survey and subsurface probing of the
Mexican War-era graveyard associated with Camp Jefferson Davis. Prior to their investigation,
seven to nine graves were believed to be present in the cemetery, of which six had been previously
identified and removed. During the current investigation’s probing, a single submerged coffin was
identified. The coffin was believed to be associated with one of the previously excavated burials in
which during the excavation, the coffins were left in situ. Although the number of graves originally
interred at the cemetery is unclear, based on the results of the current survey, Earth Search
believed no other intact coffins remained in their project area and recommended no further work
(Rawls and RabbySmith 2012).

Shipwrecks

Coastal Mississippi has a rich maritime history spanning more than 300 years. Possible shipwrecks
in the project area could include sailing vessels employed in the exploration and colonization of the
Mississippi Coast by the French during the turn of the eighteenth century to today’s modern
pleasure and fishing craft. Probability studies conducted for the Bureau of Ocean Energy
Management, Regulation, and Enforcement (previously the Minerals Management Service)
(Garrison et al. 1989, Pearson et al. 2003) indicate that there were few shipwrecks in the Gulf prior
to 1750. That number remained low until the last quarter of the nineteenth century, a period that
reflects the growth of the major commercial cities along the rim of the Gulf and the heyday of steam
power. Vessel losses continued to increase into the twentieth century but expanded dramatically
after 1950. That increase is correlated with the rise in the use of pleasure craft and vessels engaged
in fishing, both commercial and private.

In addition to Garrison et al. (1989) and Pearson et al. (2003), at least three other comprehensive
studies have been conducted to determine the potential for shipwreck resources in the vicinity of
Pascagoula Harbor, Horn Island, and Petit Bois Island. The first was performed by Mistovich et al.
(1983) of OMS Archaeological Consultants, Inc., and inventoried roughly 72 shipwrecks believed to
be submerged within a study area roughly bound by Bellefontaine Point, Horn Island, Petit Bois
Pass, and Lowry Island. An additional 46 shipwrecks were identified, but later “disqualified” from
the main inventory. Magnetic anomalies revealed six submerged sites, including the Horn Island
Lighthouse and the yacht Frejabar IV. While the 1983 survey was largely oriented towards the
Mississippi Sound and the approaches to Pascagoula Harbor, a second study performed by
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Mistovich et al. (1990) covered 9 miles of the existing Pascagoula channel to a point 4 miles above
its confluence with the Escatawpa River. At least 18 vessel losses were recorded within their study
area (Mistovich et al. 1990).

The third study was conducted by Pearson and Forsyth (2006). This study was performed to
develop protocols for the USCG for protecting historic shipwrecks during debris removal
operations after Hurricane Katrina. The area of concern stretched along the entire Mississippi
coastline and extended 4 miles off the coast. Data collected were compiled into a GIS database. This
research identified a total of 52 locations as known or potential historic shipwrecks. An
examination of the data indicates that 2 of the 52 known or potential shipwrecks are located in the
current study area.

Additional review of the Office of Coast Survey’s Automated Wreck and Obstruction Information
System (AWOIS) database identified approximately 33 shipwrecks and 35 submerged resources/
objects in the study area. According to the preliminary draft of the Feasibility Scoping Meeting
Report, Bayou Casotte Harbor Channel Improvement Project, a “review of the previous studies and
other data available identified no historic shipwrecks or anomalies suggestive of historic wrecks in
Bayou Casotte (USACE 2011a).” However, a study undertaken for the USACE Mobile District’s
proposed construction of authorized improvements to the Pascagoula Harbor Navigation Channel
(USACE 2010) and the AWOIS database show the Sea Bee in the vicinity of the proposed project.

The fishing vessel Sea Bee was included in Local Notice to Mariners 42-80 (the 42nd report for the
year 1980, 3rd week of October) stating that “the 38-foot fishing vessel Sea Bee previously reported
sunk in approximate position 30 -18.2N, 88 -30.5W with 2 feet of the vessel showing above the
water has been salvaged. Portions of the vessel have been reported in an area 300 feet northeast of
Bayou Casotte Light 8.” NOAA Chart 11375, published on November 5, 1983, indicates an
obstruction in the reported vicinity of the Sea Bee that was not present when the chart was
published on July 12, 1980. This would indicate the obstruction on the chart was plotted after July
1980, which is in line with the October 1980 salvage of the Sea Bee as indicated in the referenced
notice to mariners.

Background information indicates that the Sea Bee is a modern vessel, which sank in 1980 and has
been partially salvaged. As such, the Sea Bee would not meet the minimum requirements for
inclusion in the NRHP, and no further investigation would be warranted (Grunewald 2012a).

3.17 LAND USE

This section presents the various land uses and land covers that may be impacted by the proposed
project, as well as utilities, public safety, transportation, and parks, recreation, and other com-
munity facilities. As described previously, the Port of Pascagoula is located approximately 10 miles
south of [H 10, encompasses approximately 214 acres, and is bound to the north by U.S. 90, to the
east by MS 63, and to the west by Pascagoula Bay.
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The Port is zoned for industrial and special uses and contains two harbors: the Bayou Casotte
Harbor and the Pascagoula River Harbor. There are rail service terminals at both of the harbors,
and cargo is distributed from the Port via rail and trucking services.

The Port, which is operated by the JCPA, contains nine deepwater berths (five in the Pascagoula
River Harbor and four in the Bayou Casotte Harbor) and one barge berth, and owns and operates
public cargo facilities in the Pascagoula River Harbor and Bayou Casotte Harbor. The Port is public,
though most facilities are operated through leases, operating agreements, or space assignment
agreements with private operators or users.

The Port of Pascagoula is zoned industrial and is located on a peninsula surrounded on the west
and the south by the Pascagoula Channel. The eastern boundary of the Port is adjacent to the City of
Pascagoula, which includes both residential and commercial land use (Figure 3.17-1, City of
Pascagoula 2006). The city’s retail and commercial land uses are aligned along U.S. 90, with
residential communities which support commercial, public and private recreational uses extending
south to Beach Boulevard and Mississippi Sound. These residential land uses adjoin the industrial
port facilities at Bayou Casotte to the east. Hurricane Katrina damaged residential and commercial
areas, and rebuilding and repair efforts are for the most part completed. These zoning districts
include industrial, commercial, and residential areas.

Utilities

The City of Pascagoula and the Port of Pascagoula are served by Mississippi Power Company and
Singing River Electric Power Association for electricity, Pascagoula Utilities Department for natural
gas and sanitary sewer collection, the Port of Pascagoula for water, Jackson County Utility Authority
for (JCUA) for waste water treatment services, and BellSouth for telephone service (City of
Pascagoula 2011a).

Transportation

Although there are smaller airports throughout coastal Mississippi, the Gulfport-Biloxi Inter-
national Airport is the only passenger airport accepting major commercial airlines. Trent Lott
International Airport is a county-owned, public-use airport located 6 miles north of Pascagoula.
Trent Lott International Airport is used for charter companies, flight training, and accommodates
flight testing facilities for manned and unmanned airplanes and helicopters. Additionally, the
airport is used by corporate clients including Ingalls Shipbuilding, Chevron, Omega Protein, and
ERA Helicopters (Jackson County 2012).
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The Port of Pascagoula is served by CSX Transportation with access to the Canadian National
Railroad via the shortline carrier Mississippi Export Railroad (Port of Pascagoula 2012). CSX is a
Class I railroad serving the developed portion of the Mississippi Coastal Area. Its main lines
traverse most of the region’s municipalities. The CSX track has an east-west orientation and serves
as a major connection between the deepwater ports in New Orleans and Mobile (CSX 2010). The
Mississippi Export Railroad is a Class IIl 42-mile short-line railroad extending from Pascagoula to
Evanston, Mississippi. It is the north-south corridor connecting the Canadian National Railroad and
the east-west line of CSC Transportation. Rail service to the Port of Pascagoula is provided by CSX
Transportation and Mississippi Export Railroad (Mississippi Export Railroad 2012).

Trucking services use IH 10 and U.S. 90. IH 10 is located approximately 8 miles north of the Port
and U.S.90 is located approximately 3.5 miles north of the Port. Arterial roads connecting the Port
to [H 10 and U.S.90 include MS 611/63 as well as Shipyard Expressway (Bayou Casotte Parkway).
Annual average daily traffic (AADT) counts on MS 611/63 range from 10,300 on the segment
between the Port and U.S.90 to 20,000 on the segment from U.S.90 to IH 10. AADT counts on Bayou
Casotte Parkway are 12,000 (Gulf Regional Planning Council 2011).

Water access to Bayou Casotte from the Gulf of Mexico, for both commercial ships and recreational
vessels, is via the Pascagoula Bar and Pascagoula Lower Sound channels.

Parks, Recreational Areas, and Other Community Facilities

Petit Bois and Horn islands are located approximately 8 miles off shore of the Port of Pascagoula,
and separate Mississippi Sound from the Gulf of Mexico. These islands, along with Ship and Cat
islands to the west, are a part of the GUIS, which is administered by the National Park Service (NPS
2011). These islands are protected for recreation opportunities and perseveration of natural and
historical resources. In addition, these islands have received designation as Gulf Islands Wilderness
and afforded special protection within the Seashore program.

While there are no state parks located within the study area, Shepard State Park is located
approximately 1 mile northwest of the study area in Gautier. This park offers camping, nature trails,
picnic areas, playgrounds, playing fields, disc golf, and a boat ramps (MDWFP 2011a).

More than 10 city parks operated by Pascagoula are located within the study area, and these
provide a variety of services and facilities, including beach access, picnic areas, jogging trails,
baseball and softball fields, disc golf, skateboarding facilities, tennis courts, soccer fields, and
playground equipment (City of Pascagoula 2011d).

The Pascagoula Public School District houses approximately 6,900 students in 19 elementary,
middle school and high school, as well specialty school campuses (Pascagoula School District 2011).
The City of Pascagoula and Jackson County also support a number of parochial and private schools.
The University of Southern Mississippi maintains a Jackson County campus at Gautier, Mississippi,
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and numerous other institutes of higher learning are located in the Gulfport/Biloxi, Mississippi

area.

The Jackson-George Regional Library System operates a branch in Pascagoula that provides youth
services and activities.

Public Safety

Jackson County has 10 fire departments, including the Pascagoula Fire Department (Jackson County
Fire District 2011). The Jackson County Sheriff's Department has a main office in Pascagoula and a
substation in Ocean Springs (Jackson County 2011).

Singing Rivers Health System (SRHS) is a governmental entity organized and existing pursuant to
the community hospital statutes of the State of Mississippi operating as a not-for-profit
organization (SRHS 2011). SRHS operates a hospital in Pascagoula as well as community clinics in
the area. The hospital is full-service offering 24-hour emergency services; heart and vascular
services; regional cancer center; women'’s and children’s services; inpatient and outpatient rehabili-
tation services; neuroscience center; behavioral health services; wound care and hyperbaric
medicine center; and hospice of light. The Pascagoula Fire Department has 58 full-time employees
and equipment includes three front-line units, two standby units, one aerial 50-foot ladder truck,
one rescue truck, and one standby rescue unit (City of Pascagoula 2011b). The Pascagoula Police
Department has 107 employees, including 57 sworn officers. The department has four Patrol
Divisions, a Criminal Investigation Division, a Court Division, a Street and School Patrol Division, a
Traffic Division, an Identification Division, an Administration Division, a Training Division, and a
Public Relations Division (City of Pascagoula 2011c).

Security at the Port is regulated by the USCG under the Ports, Waterways and Coastal Security
(PWCS) provisions of the Homeland Security Act of 2002. The USCG, whose mission is to provide
search and rescue, law enforcement, and homeland security for the near-shore waters out to 30
miles offshore and extending from Dauphin Island on the east to Biloxi Mississippi on the west,
operates from USCG Station Pascagoula located on the former Singing River Island Naval Station. In
addition, the station provides homeport security, drug and alien migrant interdiction, and search
and rescue operations during extended deployments of home-ported cutters in the Gulf of Mexico
and Caribbean. These missions are served by one medium endurance cutter (WMEC) home ported
at Pascagoula. The USCG also maintains ATONs for maritime channels along the U.S. Gulf Coast,
including the Pascagoula Channel.

The Station conducts an average of 100 search and rescue cases and 300 law enforcement
boardings of commercial and recreational vessels annually. The USCG coordinates their activities
with local law enforcement and fire departments, as well as environmental and wildlife agencies
and other Federal law enforcement agencies.
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Security for maritime shipping and cargo is regulated by the U.S. Customs and Border Protection,
which is a division of the Department of Homeland Security. The Mississippi Office of Homeland
Security provides leadership in protecting citizens of Mississippi from foreign and domestic
terrorist attacks. Homeland Security is also tasked with providing leadership for the prevention,
preparing against, mitigating and recovering from any anthropogenic or natural crisis (Mississippi
Office of Homeland Security 2011).

The U.S. Customs and Border Patrol provide certain law enforcement services from its location at
the Port of Pascagoula. The Patrol is authorized to enforce provisions of the customs and
navigational laws and to inspect and accept entries of merchandise and collect duties on imports
received at the Port (U.S. Customs 2011).

3.18 SOCIOECONOMICS

This section presents a summary of economic and demographic characteristics of the study area
and includes information for the City of Pascagoula, Jackson County, and the State of Mississippi.
Data collected to analyze the area’s population, employment, economy, and environmental justice
are also included in this section.

3.18.1 Population

As shown in Table 3.18-1, The City of Pascagoula’s population has fluctuated since 1980, first
experiencing a decline of 11.7 percent between 1980 and 1990, and then a slight increase between
1990 and 2000. Between 2000 and 2010, Pascagoula’s population decreased (14.5 percent).
Jackson County’s population also experienced a decrease between 1980 and 1990 (by 2.3 percent),
followed by an increase of 14.0 percent between 1990 and 2000. Between 2000 and 2010, Jackson
County’s population increased by 6.3 percent. Meanwhile, the state’s population has experienced
consistent moderate increases since 1980.

Table 3.18-1
Study Area Population Trends
Population Percent Change
Location 1980 1990 2000 2010 1980-1990  1990-2000  2000-2010

City of 29,318 25,899 26,200 22,392 -11.7 12 -145
Pascagoula

Jackson 118,015 115,243 131,420 139,668 23 14.0 6.3
County

Mississippi 2520770 2,573,216 2,844,658 2,967,297 21 105 43

Source: U.S. Census Bureau 1990, 2000, and 2010.

When Hurricane Katrina hit in late August 2005, it had a large impact on the population of
Pascagoula and the population along the Gulf Coast. According to special estimates by the U.S.
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Census Bureau, Jackson County’s population decreased by 5.9 percent between July 1, 2005, and
January 1, 2006, falling from 134,249 to 126,311 (U.S. Census Bureau 2006).

3.18.2 Economic Characteristics

The Mississippi Department of Employment Security (MDES) provides labor market information
for the State of Mississippi through grants from the Bureau of Labor Statistics (BLS), a unit of the
U.S. Department of Labor. Table 3.18-2 presents 2009 data on employment and wages by industry
for Jackson County.

Table 3.18-2
2009 Employment and Wages by Industry for the Study Area
Average Monthly Percent Average Annual
Industry Employment Employment Wage
Jackson County

Agriculture, Forestry, etc. 26 0.05 $17,333
Mining 108 0.22 $13,199
Utilities 471 0.94 $61,202
Construction 4,087 8.16 $48,822
Manufacturing 16,109 32.18 $61,871
Wholesale Trade 404 0.81 $41,920
Retail Trade 4,790 9.57 $22,690
Transportation 1,097 2.19 $28,787
Information 682 1.36 $31,910
Finance 995 1.99 $38,407
Real Estate 439 0.88 $28,759
Technical Services 1,984 3.96 $60,184
Comp. Management 138 0.28 $58,495
Adm. Waste 1,862 3.72 $29,106
Education Services 4,263 8.52 $32,616
Health Care 5,792 11.57 $47,096
Arts, Entertainment, and Recreation 234 0.47 $14,174
Accommodation Services 3,972 7.93 $13,671
Other Services 933 1.86 $31,227
Public Administration 1,675 3.35 $32,782
Total 50,061

Source: MDES 20009.

According to the MDES, the manufacturing industry employs the largest percentage of the labor
force with 32.18 percent, more than double the next highest employing industry, which was the
health care industry with 11.57 percent of total employment. The third largest employment sector
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is retail trade with 9.57 percent. The industries with the highest average annual wages were
manufacturing ($61,871), utilities ($61,202), and technical services ($60,184).

Based on this information it is clear that Jackson County’s economy relies heavily upon the
manufacturing industry. This fact is emphasized when the top employers for Jackson County are
examined (Table 3.18-3). Ingalls Shipbuilding, which manufactures small and medium ship systems,
is the largest employer with 10,176 employees, more than the next seven largest employers

combined.

Data from the BLS were gathered to compare employment trends of the study area (Pascagoula) to
the greater region (Jackson County) and the state. Labor force and unemployment information for
the City of Pascagoula, as well as Jackson County and Mississippi, is presented in Table 3.18-4.

Table 3.18-3
2008 Labor Force and Employment, Jackson County
Employer Location No. of Employees
Ingalls Shipbuilding Pascagoula 10,176
Singing River Hospital System Pascagoula 2,356
Chevron Pascagoula Refinery Pascagoula 1,214
Pascagoula School District Pascagoula 1,200
Jackson County School District Vancleave 1,100
Cingular Wireless Ocean Springs 724
Signal International Pascagoula 700
Jackson County Pascagoula 634
Ocean Springs School District Ocean Springs 600
Wal-Mart Pascagoula 525
Wal-Mart Ocean Springs 490
V T Halter Moss Point 448
City of Pascagoula Pascagoula 350
Mississippi Gulf Coast Community College Gautier 290

Source: Southern Mississippi Planning and Development District 2011.

Table 3.18-4
Study Area Labor Force and Unemployment
Labor Force Percent Change Unemployment Rate
Place 1990 2000 2010 1990-2000 2000-2010 1990 2000 2010
Pascagoula 12,910 11,597 10,479 -10.2% -9.6% 9.9% 7.7% 11.0%
Jackson County 54,944 63,505 64,127 15.6% 1.0% 7.3% 6.0% 9.4%
Mississippi 1,175,744 1,314,154 1,313,441 11.8% -0.1% 7.7% 5.7% 10.4%

Source: BLS 2011.
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As shown in Table 3.18-4, Pascagoula has experienced an overall decline in its labor force, coupled
with higher unemployment rates than Jackson County and the state, which have experienced
overall increases in their labor forces since 1990 (despite slight decreases between 2000 and
2010).

3.18.3 Environmental Justice

On February 11, 1994, President Clinton issued Executive Order (EOQ) 12898, Federal Actions to
Address Environmental Justice in Minority and Low-Income Populations. The EO focuses attention of
Federal agencies on the human health and environmental conditions in minority and low-income
communities. Environmental justice analyses are performed to identify potential disproportion-
ately high and adverse impacts to these communities and to identify alternatives that might
mitigate these impacts. EO 12898 requires that Federal agencies conduct their programs, policies,
and activities that substantially affect human health or the environment in a manner that ensures
that such programs, policies, and activities do not have the effect of excluding persons (including
populations) from participation in, denying persons (including populations) the benefits of, or
subjecting persons (including populations) to discrimination under such programs, policies, and
activities because of their race, color, or national origin.

In accordance with EO 12898 an analysis was performed to determine the presence of any minority
or low-income populations that could potentially be impacted by the proposed project, and to
determine whether any potential impacts to these communities would be disproportionate
compared to impacts to other communities that could potentially be affected by the proposed
project. For the purpose of this analysis, a minority population is defined as a group where over
50 percent of the population identified racially as Black, Asian American, American Indian, Alaskan
Native, Native Hawaiian or other Pacific Islander, some other race, or two or more races, or any
person (of any race, including white) who identified as Hispanic. A low-income population is
defined as a population whose median household income is less than the U.S. Department of Health
and Human Services (HHS) 2011 poverty guideline for a family of four ($22,350) (HHS 2011).

The Port is located within block group (BG) 1 of Census Tract (CT) 412 and the adjacent BGs are
located within census tracts 419, 423, 424, and 425. Table 3.18-5 shows the U.S. Census (2000) race
and ethnicity data for these census tracts, as well as corresponding data for the City of Pascagoula,
Jackson County, and the State of Mississippi for comparison.

As shown in Table 3.18-5, the racial and ethnic composition of the study area block groups is
similar to the City of Pascagoula overall. While two of the block groups have slightly higher minority
populations than the city (34.8 percent) and Jackson County (25.8 percent), they still represent less
than 50 percent of their respective populations.
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Table 3.18-5
Study Area Race and Ethnicity
Some
Native Other
American Hawaiian Race or
Black or Indian or or Other Two or
Total African Alaska Pacific More Minority!
Place Population White  American Native Asian Islander Races Hispanic Population
BG 1, CT 412 846 56.0% 29.8% 0.9% 2.5% 0.0% 2.6% 8.2% 44.0%
BG 2, CT 419 646 96.0% 2.6% 0.0% 0.0% 0.0% 1.2% 0.2% 4.0%
BG 1, CT 423 497 58.6% 40.4% 0.0% 0.0% 0.0% 0.0% 1.0% 41.4%
BG 3, CT 424 654 93.7% 2.1% 0.0% 0.2% 0.0% 1.8% 2.1% 6.3%
BG 3, CT 425 828 94.9% 1.8% 0.1% 0.5% 0.0% 1.4% 1.2% 5.0%
Pascagoula 26,200 65.2% 28.8% 0.2% 0.9% <0.1% 0.9% 3.9% 34.8%
Jackson County 131,420 74.2% 20.8% 0.3% 1.5% <0.1% 1.0% 2.1% 25.8%
Mississippi 2,844,658 60.7% 36.2% 0.4% 0.6% <0.1% 0.7% 1.4% 39.3%

The minority population is composed of individuals who identify themselves racially as Black or African American, American
Indian or Alaska Native, Asian, Native Hawaiian or Other Pacific Islander, Some Other Race or Two or More Races, or a person
of any race who identifies as Hispanic.

The median household incomes of the study area block groups are $2,500 (BG 1, CT 412), $60,417
(BG 2, CT 419), $25,682 (BG 1, CT 423), $29,904 (BG 3, CT 424), and $44,350 (BG 3, CT 425). The
median household income of BG 1, CT 412 is substantially lower than the HHS poverty threshold
($22,350), and represents a low-income population. None of the remaining block groups had a
median household income below the HHS poverty threshold.

3.18.4 Protection of Children

On April 21, 1997, President Clinton issued EO 13045, Protection of Children from Environmental
Health Risks and Safety Risks. This EO recognizes a growing body of scientific knowledge that
demonstrates that children may suffer disproportionately from environmental health risks and
safety risks. These risks arise because children’s bodily systems are not fully developed; because
children eat, drink, and breathe more in proportion to their body weight; and because their
behavior patterns may make them more susceptible to accidents. Based on these factors, the
President directed each Federal agency to make it a high priority to identify and assess
environmental health risks and safety risks that may disproportionately affect children. The
President also directed each Federal agency to ensure that its policies, programs, activities, and
standards address disproportionate risks to children that result from environmental health risks or
safety risks.

Overall, the percentage of children in the study area block groups is at or below the 27 percent
average for the City of Pascagoula, Jackson County, and the State of Mississippi (U.S. Census Bureau
2000). There are no children in BG 1, CT 412, as it is primarily industrial land use. Examples of risks
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to children include increased traffic volumes and industrial or production oriented activities that
would generate substances or pollutants children might ingest or come in contact with. Based on
totals shown above, there are no disproportionately large populations of children living near the

Port.
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4.0 ENVIRONMENTAL CONSEQUENCES

Section 4 presents the environmental impacts of the proposed alternatives, including the No-Action
Alternative, the Preferred Alternative, and Alternative 2. An impact is defined as change to the
human or natural environment as a result of an action. The results of the analysis of the potential
environmental consequences anticipated as a result of the proposed alternatives considered as part
of this EIS are described in this section. Examination of existing environmental conditions provides
the context for understanding the potential environmental impacts of the proposed project, as they
presently exist and as they would exist under implementation of each of the alternatives. Impacts
can be beneficial or adverse, can be a primary result of an action (direct) or a secondary result
(indirect), and can be permanent or long lasting (long term) or temporary and of short duration
(short term). An impact is a direct result of an action which occurs at the same time and place or an
indirect result of an action which occurs later in time or in a different place and is reasonably
foreseeable. Impacts can vary in degree from a slightly noticeable change to a total change in
environment.

Impacts are based on significance criteria. According to NEPA Regulations adopted by CEQ
(40 C.F.R. 1500-1508), the term significance is based on the twin criteria of context and intensity
(40 C.F.R. 1508.27). Significance criteria were developed for the affected resource categories, and
for many of the categories, are necessarily qualitative in nature. Quantitative criteria can be
established when there are specific numerical limits established by regulation or industry standard.
These criteria are based on existing regulatory standards, scientific and environmental docu-
mentation, and/or professional judgment. Impacts do not necessarily mean negative changes, and
any detectable change is not, in and of itself, considered to be negative. In the following discussions,
the impacts are considered adverse unless identified as beneficial. The analyses presented here for
environmental consequences consider context and intensity with respect to significant impacts for
the resources, based on the data available for each resource. Cumulative effects are addressed in
Section 5. If the impact is significant, it may be mitigable (i.e., measures are available to reduce the
level of impact) or unmitigable. Mitigation is discussed in this section for each resource and
alternative if it is required. Unless otherwise indicated, no mitigation is required.

4.1 GEOLOGY

The significance criterion for the geology of the Bayou Casotte Channel and Pascagoula Lower
Sound Channel is a permanent change in underlying geologic features that interfere with the
natural movement and deposition of sediments in the Mississippi Sound.

4.1.1 No-Action Alternative

No significant adverse impacts to the underlying geology are anticipated with the No-Action
Alternative. However, sedimentation in the channel and regularly scheduled maintenance dredging
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performed by the USACE would result in periodic, slight changes to the bottom depths of the
existing channel.

4.1.2 Preferred Alternative

Sediments contained within authorized dimensions and defined in the dredge prism would be
removed by mechanical or hydraulic dredging under the Preferred Alternative. The total length of
the dredging area is approximately 7.2 miles from the northern extent of the Bayou Casotte Channel
to the southern extent of the transition between the Pascagoula Lower Sound Channel and Horn
Island Pass. The entire channel length would be dredged to the authorized depth (-42 feet MLLW
plus 2 feet of advanced maintenance). An allowable overdepth of 2 feet will be used for the
proposed dredging activities and is included in the dredging volume (Anchor QEA 2012).

The total dredging quantity for this alternative is estimated to be 3.4 mcy. As previously discussed,
approximately 96 percent (3.3 mcy) of this quantity is estimated to be silt and clay and would be
transported and placed at the Pascagoula ODMDS. The remaining 125,000 cy has a higher sand
fraction and can be used for beneficial use at the LZA adjacent to Horn Island (Anchor QEA 2012).
Sediments would be placed in designated disposal areas according to approved disposal methods.
Maintenance dredging of the new channel would result in permanent removal of those dredged
sediments. However, the amount of sediments removed and relocated are not expected to interfere
with the natural movement and deposition of sediments in the Mississippi Sound. Therefore, no
significant adverse impacts are anticipated.

4.1.3 Alternative 2

The total dredging quantity for Alternative 2 is an estimated 3.3 mcy. As previously discussed,
approximately 90 percent (3.0 mcy) of this quantity is estimated to consist of silt and clay material,
which would be transported and placed at the Pascagoula ODMDS. The remaining 315,000 cy
located in the southern reach, has a higher sand fraction and can be utilized for beneficial use at the
LZA adjacent to Horn Island. Dredging activities and placement options for this alternative are
identical to those presented for the Preferred Alternative (Anchor QEA 2012). Potential impacts on
Geology resulting from Alternative 2 would be the same as those described in subsection 4.1.2.

4.2 COASTAL PROCESSES

This section describes the potential environmental consequences the proposed project may have on
the coastal processes such as tides, currents, and consequently, sediment transport. Potential
impacts to coastal processes would be considered significant if there is a substantial alteration in
these components as a result of the channel widening as part of the proposed project.

100024048/110165 4-2 August 25, 2012



Final EIS for the Proposed Widening of the
Pascagoula Lower Sound/Bayou Casotte Channel 4: Environmental Consequences

4.2.1 No-Action Alternative

Under the No-Action Alternative, no significant adverse impacts to coastal processes are
anticipated, as no new activities would occur. Impacts would be limited to those associated with
maintenance dredging of the channels.

4.2.2 Preferred Alternative

The Preferred Alternative would widen the existing Pascagoula Lower Sound/Bayou Casotte
Channel from 350 to 450 feet and increase the channel size by approximately 30 percent. However,
the proposed channel widening would make up approximately 0.001 square mile of the total
1,850 square miles of the Mississippi Sound and is not anticipated to impact the overall coastal
processes in the Sound due to the large scale at which coastal processes occur. Placement of
dredged sediments in the LZA may have a positive effect by placing more sand into the littoral drift
along Horn Island, thus slightly reducing erosion. The bulk of the material going to the ODMDS
should have no effect on littoral processes.

4.2.3 Alternative 2

The increase in channel size under Alternative 2 would be the same as that described for the
Preferred Alternative.

4.3 BATHYMETRY

Impacts of dredging are considered adverse if dredging results in permanent changes in
bathymetry that significantly affect currents, tides, and/or natural water movement in the
Mississippi Sound. Significant alterations to these physical characteristics would in turn affect
water quality (e.g., salinity stratification) and fish and wildlife habitat (e.g., seagrasses).

4.3.1 No-Action Alternative

Under the No-Action Alternative, no additional impacts are anticipated, as no new activities would
occur (maintenance dredging would continue). Maintenance dredging associated with the No-
Action Alternative would continue to remove sediments from the existing channel and the channel
would remain at its current width and depth. Dredged sediments would continue to be placed at
current LZA and ODMDS locations. Therefore, no significant alterations to bathymetry are

anticipated.
4.3.2 Preferred Alternative

The Preferred Alternative would permanently change the bathymetry of the 100-foot corridor to be
widened along 7.2 miles of the existing channel. The widened portion of the channel would be
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dredged from present depths less than 20 feet to the federally authorized -42 feet MLLW,
consistent with the existing channel.

These changes would not impact areas outside of the area of physical disturbance and the
permanent alteration would be minor. Circulation patterns in the project area are driven by
astronomical tides, winds, and to a lesser degree, freshwater discharge. Therefore, the project
would have no effect on circulation patterns and impacts to currents, tides, and other water
movements are not anticipated. Potential impacts to water quality and habitat are detailed in
sections 4.9, Water Quality, and 4.12, EFH, and indicate that no significant impacts to these
resources are anticipated under the Preferred Alternative.

Dredged material management would include placement of approximately 125,000 cy of the
dredged material in the designated LZA located east and south of Horn Island and placement of the
remainder of the material (approximately 3.3 mcy) at the Pascagoula ODMDS south of Horn Island.
Placement of dredged material will temporarily increase the elevation of the placement sites, but
will restore sediment streams into the Sound and are therefore not anticipated to have any effect on
currents, tides, or other water movements in the Sound. A review of bathymetry change data from
1917 to 1971 does not indicate, however, that significant deposition would occur outside of those
areas immediately adjacent to the navigation channels where historic side casting occurred (USACE
2007). In addition, any impacts to bathymetry from placement of dredged material from the
Preferred Alternative in the Pascagoula ODMDS would not be considered adverse since the area
was designed as a disposal area and the dredged material testing indicates the material is
acceptable for open-water disposal. Placement of dredged material will incorporate one or a
combination of methods detailed in subsection 2.3.2 and in the DMMP in Appendix B.

4.3.3 Alternative 2

Permanent changes to the bathymetry along the proposed channel as a result of Alternative 2 are
the same as those described for the Preferred Alternative, with the exception of volume of dredged
material. Under Alternative 2, a total of 3.3 mcy of dredged material would be excavated to widen
the channel 50 feet on either side of the existing channel. Approximately 315,000 cy of beneficial
use material would be placed at the LZA and the remainder would be placed at the ODMDS.

4.4 HYDRODYNAMICS

Impacts to hydrodynamics in the study area would be considered significant if the proposed project
resulted in a permanent disruption in current and tide patterns, a permanent adverse change in
salinity in the Mississippi Sound, or significantly affected the potential for storm surge propagation.
Small changes would not be considered significant.
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4.4.1 No-Action Alternative

No changes or adverse impacts to the existing circulation patterns, tides, wave action, or salinity
would be expected as a result of the No-Action Alternative. Existing alterations due to ongoing
channel maintenance and other activities in the area would continue.

4.4.2 Preferred Alternative

Circulation patterns in the project area are driven by astronomical tides, winds, and to a lesser
degree, freshwater discharge (Orlando et al. 1993, Seim et al. 1987). The Mississippi Sound has
substantial openings in the barrier island system.

The proposed 100-foot widening of the Pascagoula Lower Sound and Bayou Casotte Channel in the
Sound will not increase the existing width of Horn Island Pass. The placement of dredged material
in the designated LZA located east and south of Horn Island and placement of the remainder of the
material (approximately 3.3 mcy) at the Pascagoula ODMDS south of Horn Island will also not affect
Horn Island Pass. This is important because the barrier islands provide some division between the
Gulf and Mississippi Sound.

In theory, any increase in the opening between the Gulf of Mexico and Mississippi Sound would
allow more water to pass on each tidal cycle, resulting in greater tidal amplitude and tidal currents.
However, with no change in the barrier island opening, no significant change or adverse impacts to
tides or tidal currents would be expected. With no change in the barrier island opening, no change
in storm surge propagation potential would be expected.

The existing openings between the barrier islands are substantial and there are also existing deeper
navigation channels between the barrier islands. Consequently, salinities in Mississippi Sound are
strongly influenced by the Gulf of Mexico. For example, EPA water quality monitoring from 2000 to
2004 for the study area, including Pascagoula Harbor to the Gulf, documented an average salinity of
25.29 ppt (EPA 2011c). With Mississippi Sound salinity averaging approximately 25 ppt, and the
Gulf salinity being 35 ppt (or less following rains), there is not a strong salinity gradient between
the Port of Pascagoula and the Gulf of Mexico.

Effects of salinity with respect to dredging projects are generally in terms of the deepening of a
channel. Channel deepening will allow a salt water wedge to propagate further upstream and to
attain a higher interface of the salinity freshwater interface in the water column. The higher
location of this interface in the water column will mean that more saltwater will get mixed with
freshwater with the passage of a ship (note that the passage of a ship mixes water from its passage
through the water and by it propeller acting as a mixer). Widening a channel would not have any
influence of the location of the saltwater freshwater interface and would not change the amount of
mixing from the passage of a ship.
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The classic estuarine density current is a relatively small but important component of the current
that is due to the horizontal density (salinity) gradient. The density current reduces the horizontal
density gradient and the higher density saline water at lower depths flows under the less saline
water farther inshore.

This process occurs in estuaries with or without deeper navigation channels but is accentuated by
deep-draft channels. For example, Ward (1983) determined that the magnitude of a density current
is proportional to the cube of depth. If a navigation channel was dredged to twice the natural depth,
the density current would be eight times greater in intensity over the width of the channel.

The density current is a function of the longitudinal salinity gradient. If an estuary receives no
freshwater inflow for a period of time and has essentially the same salinity from the head to the
mouth, there will be no density gradient to drive a current, even if there is some vertical density
difference. Conversely, if there is a strong salinity gradient from head to mouth of an estuary,
produced by freshwater inflows at the head of the estuary, the density current will be at its
maximum, acting to mix the more saline and dense Gulf of Mexico water with the relatively fresh
and less dense water introduced by river inflows.

The proposed modification is a 100-foot widening on the western side of the channel with no
further increase in channel depth. Without an increase in depth, the density current strength would
not change, but would be extended by the additional channel width. However, while the channel
bottom width would increase by approximately 30 percent, that width increase represents a very
small portion of Mississippi Sound width. While the density current in the Sound is not as strong as
in the deeper navigation channel, it is acting over tens of thousands of feet of width and mixes much
more water than the navigation channel.

As noted above, the density current is most significant when there is a strong longitudinal salinity
gradient such as what might occur after a period of high runoff flows from streams flowing into the
Mississippi Sound. Assuming the Gulf of Mexico salinity was not affected significantly, the high
inflow would produce a strong salinity gradient from the shore to the Gulf. An increase in channel
width would allow more water to be carried in the density current and allow the salinity gradient to
return to normal slightly more quickly. For example, if it required 1 month for the salinity levels to
approach a value representative of longer-term equilibrium with the existing channel, it would
require slightly less time with the wider channel.

The effect of channel widening would thus slightly reduce the time required for salinity levels to
approach normal after a period of heavy rain. This can be expected to increase the long-term
average salinity in the Sound by some amount, although such a change would be small and very
difficult to detect with the types of monitoring that currently exist. A detailed numerical modeling
process would be required to quantify this small effect. A suitable 3-D modeling project could
quantify the changed response time associated with simulated inflow events. The channel widening
would have little effect on salinity concentrations in dry periods because the salinity gradient
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would be small (the Sound would already have salinity concentrations close those of the Gulf of
Mexico) and the density current would be very small. Overall, no significant adverse impacts on the
hydrodynamics of Mississippi Sound are expected due to the primary influences of tides, winds, and
salinity from the Gulf in the study area.

4.4.3 Alternative 2

Potential impacts on hydrodynamics resulting from Alternative 2 would be the same as those
described under the Preferred Alternative in subsection 4.4.2.

4.5 NAVIGATION AND PORT FACILITIES

This section describes the potential environmental consequences the proposed project may have on
navigation and port facilities, including the Pascagoula Harbor Channels and turning basin, the
Mississippi Sound, commercial vessel traffic, ATONSs, visibility and weather restrictions, and charter
fishing vessels and recreational boaters. Potential impacts to these facilities would be considered
significant if alterations resulted in a reduction in the ability of the facilities to provide safe transit
for mariners or a substantial increase in vessel traffic.

4,5.1 No-Action Alternative

Under the No-Action Alternative, the facilities’ ability to provide safe transit would not change;
however, operational constraints would continue. The current conditions restrict deep-draft
vessels to one-way traffic, restrict vessels greater than 700 feet length overall (LOA) or draft
greater than 36 feet to daylight travel, and impose restrictions on travel due to wind and current
conditions.

4.5.2 Preferred Alternative
Pascagoula Harbor Channels and Turning Basin

No changes to waterside access are proposed. Access will remain via the Pascagoula Bar Channel,
the Gulf of Mexico entrance channel through the Horn Island Pass Channel to the Pascagoula Lower
Sound Channel through the Mississippi Sound north to the ‘Y’ and then either through the
Pascagoula Upper Sound Channel to the Pascagoula River terminating at the railroad bridge
crossing or the through the east branch of the ‘Y’ to the Bayou Casotte Channel and into the
Mississippi Sound to the mouth of Bayou Casotte Harbor.

The Preferred Alternative would not be expected to have an effect on the Port of Pascagoula’s
commodity base. Subject to market influence, inbound cargo of forest products, crude oil,
phosphate rock, chemicals and aggregate and outbound cargo of forest products, paper products,
frozen poultry, petroleum products, fertilizer chemicals and project cargo should remain in similar
proportions. However, traffic of vessels greater than 700 feet in length and 125 feet in beam will be
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expedited and fewer diversions of LNG to alternate ports are anticipated under the Preferred
Alternative.

Changes to public and private terminals in the Pascagoula River and Bayou Casotte Harbors are not
planned as part of the Preferred Alternative. Consequently, the Preferred Alternative will not
change the facilities’ ability to provide safe transit nor cause an increase in traffic, therefore no
significant impacts are anticipated.

Commercial Vessel Traffic

A majority of the cargo traffic in the Mississippi Sound are tugs and barges, which generally travel
in an east/west direction through the GIWW. Since the majority of this Mississippi Sound traffic is
thru traffic which merely crosses the channel, traffic passing through the Mississippi Sound via the
GIWW is not expected to be significantly affected by the Preferred Alternative. The JCPA states that
the port’s vessel fleet is forecast to grow over their study period (present-2046) however; the
Preferred Alternative will not affect the rate of growth of the fleet or subsequent vessel traffic in the
channel, therefore, no significant impacts to vessel traffic are anticipated.

Vessels greater than 700 feet in length and 125 feet in beam are currently limited by the Pascagoula
Bar Pilots Association to transiting the channel during daylight hours. The Pilots have indicated that
these restrictions would be eased upon construction of the Preferred Alternative. Currently, most
vessel activity occurs from early-morning through the afternoon. Following the proposed widening,
additional night-time transits and limited two-way traffic and additional nighttime transits will
allow more flexibility in vessel arrival and departure times. These efficiencies would result in
reduced operating costs for vessel operators and greater availability of marine terminals. Economic
impacts are discussed in subsection 4.18.2.2.

Aids to Navigation

The Preferred Alternative will impact existing USCG-maintained ATONs along the western side of
the channels. Channel widening will disrupt the mooring piles and anchors for eight range
structures, five lights, and ten buoys. The widening will also change the geometry of the channel the
ATONs demarcate. Consequently, these ATONs will have to be relocated. Relocation will involve
installation of new mooring piles for five lights; the range structures will have to be removed and
either relocated or replaced in their new locations; the buoys will have to be relocated by either
moving their existing anchors to their new locations or by installing new anchors, cable and chain
tethers at their new location and then attaching the existing buoys. With the proposed relocation of
the ATONSs, the channel will maintain a similar ability to provide safe transit through the channel,
therefore, no significant impacts are anticipated.
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Visibility and Weather Restrictions

Due to the restrictive nature of the existing channel, the Pascagoula Bar Pilots Association provides
guidelines for limiting navigation to daylight hours only and the addition of a second pilot when
visibility and weather conditions are poor. A wider channel will provide a safer transit, reducing
these restrictions and alleviate existing restrictions, therefore, no significant impacts are antici-
pated.

Charter Fishing Vessels and Recreational Boaters

The GIWW supports considerable commercial activity but is also used extensively by recreational
boaters. The shallow drafting recreational boats are not restricted to the deep shipping channels
and have nearly full access throughout the Mississippi Sound. Consequently, the charter and
recreational boaters are not expected to be significantly impacted by the Preferred Alternative.

4,5.3 Alternative 2

The increase in channel size under Alternative 2 would be the same as that described for the
Preferred Alternative and the impacts would, therefore, be the same as those described for the
Preferred Alternative.

Commercial Vessel Traffic

The increase in channel size under Alternative 2 would be the same as that described for the
Preferred Alternative and the impacts would, therefore, be the same (not significant) as those
described for the Preferred Alternative.

Aids to Navigation

Alternative 2 will impact existing USCG-maintained ATONs along the eastern and western sides of
the channels. Eighteen buoys and ten fixed lights will be relocated. With the proposed relocation of
the ATONSs, the channel will maintain a similar ability to provide safe transit through the channel,
therefore, no significant impacts are anticipated.

Visibility and Weather Restrictions

Due to the restrictive nature of the existing channel, the Pascagoula Bar Pilots Association provides
guidelines for limiting navigation to daylight hours only and the addition of a second pilot when
visibility and weather conditions are poor. A wider channel may reduce these restrictions and
would alleviate existing restrictions, therefore no significant impacts are anticipated.
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Charter Fishing Vessels and Recreational Boaters

The GIWW supports considerable commercial activity but is also used extensively by recreational
boaters. The shallow drafting recreational boats are not restricted to the deep shipping channels
and have nearly full access throughout the Mississippi Sound. Consequently, the charter and
recreational boaters are not expected to be significantly impacted by the Preferred Alternative.

4.6 AIR QUALITY

This section provides a discussion of the air quality impacts associated with the No-Action and
proposed alternatives. It addresses both direct and indirect effects and discusses their impacts
relative to the inventory of air emissions for the Jackson County area.

The evaluation of impacts to air quality associated with the alternatives was based on the
identification of air contaminants and estimated emission rates. The air contaminants considered
are those covered by the NAAQS and monitored by Jackson County including carbon monoxide
(CO), ozone (03), nitrogen oxide (NOx), particulate matter with diameters less than 10 microns
(PMjo), particulate matter less than 2.5 microns in diameter (PM2s), and sulfur oxides (SOx). An
assessment of GHG emissions is included in Section 4.15, Climate Change/ Sea Level Rise.

The construction sequences for the proposed project alternatives are very similar and require the
excavation, transport, and deposition of the dredged material into the existing ODMDS and the LZA
(Anchor QEA 2012). Air emissions were considered for channel widening activities and emissions
from vehicular traffic associated with the project employee commute for the two construction
alternatives. The construction alternatives and corresponding volumes are:

o Preferred Alternative - widen 100 feet to the west, with an estimated 3.4 mcy of dredged
material.

e Alternative 2 - widen 50 feet on both sides of the channel, with an estimated dredged
volume of 3.3 mcy.

Air Emissions

Air emissions were also estimated for activities associated with relocation of the centerline ranges
by the USCG relating to the Preferred Alternative. Project emissions were estimated based on
preliminary assumptions regarding construction equipment (Appendix E). It is not within the scope
of this analysis to perform the refined dispersion modeling necessary to predict concentrations for
each contaminant and alternative. Rather, the impact of emissions was analyzed relative to the
existing inventory for air contaminant emissions in Jackson County.

The estimated air contaminant emissions, except Oz and its precursors, were compared to the 2002
emissions inventory for the Jackson County area. Assuming an increase in air emissions will result
in a corresponding increase in the ambient air concentration for that air contaminant, the ratio of
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the estimated emissions to the existing 2002 emissions for that contaminant provided a relative
indication of the potential increase in ambient concentrations for the air contaminant. As discussed
in subsection 3.6.2, monitored values suggest that concentrations of air contaminants for this area
are well below the NAAQS. Because air emissions are generally dispersed with distance and time, a
relatively small increase in emissions may be assumed to cause a correspondingly small increase in
ambient air quality concentrations for that air contaminant, and it is therefore, expected that the
increase in emissions will not cause an exceedance of the NAAQS.

As discussed in subsection 3.6.3, the CAA, under 42 U.S.C. 7506(c)(1), prohibits Federal agencies
from funding, permitting, or licensing any project that does not conform to an applicable SIP. The
purpose of this General Conformity requirement is to ensure Federal agencies consult with state
and local air quality districts to assure these regulatory entities know about the expected impacts of
the Federal action and can include expected emissions in their SIP emissions budget. The
conformity requirements were promulgated to ensure attainment and maintenance of the NAAQS
and to ensure that Federal actions will not cause or contribute to new violations of the NAAQS.
Because permitting for the project is considered a Federal Action, emissions were also considered
in terms of the General Conformity Rules. A General Conformity Determination is required for each
pollutant where the total of direct and indirect emissions in a nonattainment area would exceed
emission thresholds as specified in the General Conformity Rules (40 C.F.R § 93.153(b)(1)).

Based on a preliminary review by the EPA of ozone air quality data from 2008-2010, the EPA
developed an initial list of areas exceeding the 2008 ozone standard. This preliminary listing
includes the Gulfport-Biloxi-Pascagoula (GBP) combined statistical area (areas for which air quality
statistics are calculated) with a potential classification of “marginal” under the 0.075 ppm ozone
standard. A final determination of nonattainment area designations is expected by mid-2012. Based
on the EPA’s report, the review of the ozone standard will continue, and the EPA will propose
revisions to the NAAQS in 2013 that will be finalized by rulemaking in 2014 (EPA 2011a)

The proposed project is located in the GBP combined statistical area and if the area is designated a
nonattainment area under the new 8-hour ozone standard, a General Conformity Determination
may be required by the EPA and the MDEQ so as to ensure expected emissions from the project are
included in the new SIP emissions budget. EPA defines “de minimis” levels as the minimum
threshold for which a conformity determination must be performed for various criteria pollutants
in various areas. For purposes of this analysis, it is assumed that the de minimis thresholds for O3
precursor pollutants are 100 tons per year (tpy) of VOC or of NOx consistent with the de minimis
level for a “marginal” nonattainment area under the General Conformity Rules. Based on this
assumption, if the alternatives result in air emissions of less than 100 tpy for either of these air
contaminants, the General Conformity Rules would not require a General Conformity evaluation,
and no further analysis is required to demonstrate that such actions conform to the SIP. If below the
de minimis levels, emissions from the project may be presumed to conform and considered a less
than significant impact on attainment of the 8-hour Oz ambient air quality standard for this region.
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Methods Used for Estimation of Air Contaminant Emissions

The primary air contaminant emissions from this project would be from dredging activities,
emissions from the multi-purpose vessel used for centerline range relocation, and secondary
emissions resulting from the work truck and employee vehicular traffic. The basis for emissions
included the following:

e Preliminary project information (Anchor QEA 2012 and Appendix E).

o Emissions from harbor vessels in support of the dredging activities were estimated for the
year 2014 and 2015, as the project is expected to begin in the third quarter of 2014 with
completion in the second or third quarter of 2015. The basis for emissions estimates
consisted of the operating hours for each specific type of equipment engine, engine load
factor, and engine horsepower. Emission rates (tons per hour) from dredges and support
vessels, the multi-purpose construction vessel, and auxiliary equipment were calculated for
each criteria pollutant based on the following formula:

Emission Rate = Engine Horsepower x 0.746 kilowatt per Engine Horsepower x Engine Load
Factor x Emission Factor (grams per horsepower-hour) + 453.59 grams per pounds + 2,000
pounds per ton

Load factors and emission factors for the different marine equipment were determined
based on the EPA report titled “Analysis of Commercial Marine Vessels Emissions and Fuel
Consumption Data” (EPA 2000). Emission amounts (tpy) for each of the pollutants were
then calculated based on the following formula:

Emission Amount (tpy) = Emission Rate (tons/hr) X Working Hours (hrs/year)

Mobile on-road emissions associated with a single work truck and employee vehicles were
calculated assuming the vehicles would meet the emission standards promulgated by the
EPA for light duty vehicles and trucks in 40 C.F.R. Part 86, Control of Emissions from New
and In-Use Highway Vehicles and Engines. An average commute of 125 miles each way was
assumed for each vehicle. The total number of miles traveled equaled the number of miles
per trip multiplied by the total number of days of activity times the number of vehicles.

Detailed emission calculations can be found in Appendix E.
4.6.1 No-Action Alternative

Under the No-Action Alternative, no additional impacts are anticipated, as no new activities would
occur (maintenance dredging would continue). No construction or new operating emission sources
are associated with the No-Action Alternative. However, it is expected that air contaminant
emissions would increase due to continued operational constraints on the existing system (i.e,
congestion and inefficient use of channels and harbors) and projected increased ship traffic
resulting both from growth of existing business and from new business at the Port.
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4.6.2 Preferred Alternative

Air emission sources for the Preferred Alternative will consist of harbor vessels and land-based
mobile sources that will be used during the channel widening activities, as follows:

e Harbor Vessels - dredges, one support vessel, and a multipurpose construction vessel; and

e On-road vehicles including one work truck and private employee vehicles.

Air contaminant emissions associated with the Preferred Alternative would be primarily
combustion products from fuel burned in equipment used for project dredging, construction and
on-road vehicles. The harbor vessel emission sources will be diesel-powered engines. The on-road
vehicles were all assumed to be gasoline-powered. Air emissions estimates for vessels use
horsepower (HP) as a component of the calculation (Dinh 1999). Cutter suction dredges are more
efficient and use less energy when compared with hopper dredges, therefore, although a
combination of dredges are anticipated, emissions estimates provide conservative vessel emission
estimates.

46.2.1 Air Quality Analysis Results

Emissions from the activities associated with the Preferred Alternative would include VOC, NOy, CO,
SOx, PMyo, and PM25. As PM3;s is a subset of PM particles, when the estimation model used did not
specifically provide a PM5 emission rate, the estimated PM,s emission rate was conservatively
assumed to be equivalent to that of PM;o. These activities would be considered one-time activities
(i.e, the channel widening activities would not continue past the date of completion).

A summary of the estimated emissions in total tons estimated for the Preferred Alternative is
presented in Table 4.6-1.

Table 4.6-1
Total Estimated Construction Emissions by Source, Preferred Alternative

Multi-Purpose Total

Air Dredging Equipment Construction Vessel On-road Vehicle Emissions
Contaminant Emissions (tons) Emissions (tons) Emissions (tons) (tons)
Cco 96.09 0.07 1.02 97.18
NOy 963.01 0.70 0.11 963.82
PMyo 22.92 0.02 0.01 22.95
PM;5 21.73 0.02 0.01 21.76
SO, 48.08 0.03 0.00 48.11
VOC 8.66 0.01 0.04 8.71

The maximum annual air contaminant emission rates estimated for the Preferred Alternative were
then compared to the 2002 emissions inventory for Jackson County. Construction would be
scheduled to begin third quarter 2014 and be completed second or third quarter 2015. Estimated
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total emissions presented here are based on an assumption of 6 months of construction per year in
2014 and 2015, therefore, emissions estimates represent 50 percent of the emissions for each year.
The comparison is presented in Table 4.6-2.

Table 4.6-2
Total Estimated Project Emissions, Preferred Alternative
Compared with Jackson County Emissions (2002)

Total Maximum
Estimated Project

Jackson County

Site Emissions % of
Jackson County

Air Contaminant Emissions (tpy)* Emissions (tpy) Emissions
co 48.63 58,090 0.08
NOy 482.26 32,712 1.47
PMyg 11.48 10,248 0.11
PM,5 10.89 3,694 0.29
SOx 24.08 35,726 0.07
VOoC 4.36 32,472 0.01

*Maximum annual emissions are anticipated to occur in 2015 due to centerline range relocation activities.

As shown in Table 4.6-2, air contaminant emissions from the Preferred Alternative would result in
a relatively small increase in emissions above those from existing sources in the county. As a result,
it is expected that air contaminant emissions from the combustion of fuel in equipment used for
project construction activities would also result in correspondingly minor short-term impacts on
air quality in the immediate vicinity of the project area. Due to the anticipated short-term duration
of the channel widening activities, there would be no long-term impacts, and therefore emissions
from these activities are not expected to adversely impact the long-term air quality in the area. In
general, increased efficiencies, increased import of cleaner fuels, and the use of newer, cleaner, and
more-efficient fuel burning equipment would decrease fossil fuel consumption and have a net
positive impact on air quality.

4.6.2.2 General Conformity

For comparison with the thresholds defined in the General Conformity Rule, the estimated
emissions of NOx and VOC for the Preferred Alternative are summarized in Tables 4.6-3 and 4.6-4
for each year of anticipated project construction activity. As previously noted, it is anticipated that
construction could start in the third quarter of 2014 and be completed in the second or third
quarter of 2015. It is assumed the USCG centerline range relocation activities would occur in 2015
as the dredging activities are nearing completion. Emissions of CO, SO, and particulate matter are
not considered in the General Conformity evaluation, as Jackson County is in attainment with the
NAAQS for those pollutants.

As shown in Table 4.6-3, emissions of VOC for project construction activities are exempt from a
General Conformity Determination because they are below the 100 tpy threshold.
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Table 4.6-3
Summary of VOC Emissions (tpy), Preferred Alternative

Activity 2014 2015

Dredging Activities 4.33 4.33
Centerline Range Relocation 0.01
On-Road — Work Truck and Employee Commuter Vehicles 0.02 0.02
Totals 4.35 4.36

As shown in Table 4.6-4, NOx emissions for project construction activities show the project would
exceed the conformity threshold, i.e., greater than 100 tpy, for 2014 and 2015. If Jackson County is
designated a nonattainment area during this time period, a General Conformity Determination for
NOx emissions may be required for these years. As part of the General Conformity process, the
USACE, in consultation with MDEQ and EPA, would prepare a discussion on whether emissions that
would result from the Preferred Alternative would be in conformity with the Mississippi SIP for this
area. Although the designation of nonattainment areas and the deadlines for submittal of the SIPs
for this area are anticipated in the near future, development of the SIP may not include this project
due to its relatively short duration. Additional coordination with the EPA and the MDEQ is
anticipated dependent on the timing of the nonattainment designations and the timing for
development and submittal of the SIP.

Table 4.6-4
Summary of NOX Emissions (tpy), Preferred Alternative

Activity 2014 2015
Dredging Activities 481.50 481.50
Centerline Range Relocation 0.70
On-Road — Work Truck and Employee Commuter Vehicles 0.05 0.05

Totals 481.56 482.26

4.6.3 Alternative 2

Air emission sources for this alternative will consist of harbor vessels and land-based mobile
sources that will be used during the channel widening activities, as follows:

o Harbor Vessels - dredges and one support vessel; and

¢ On-road vehicles, including one work truck and private employee vehicles.

Air contaminant emissions associated with the channel widening would be primarily combustion
products from fuel burned in equipment used for project dredging and on-road vehicles. The
harbor vessel emission sources will be diesel-powered engines. The on-road vehicles were all
assumed to be gasoline-powered. For this alternative, it was assumed the centerline range
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relocation activities would not require a dedicated multi-purpose construction vessel as the USCG
would accomplish the channel marker relocations as part of their routine patrol (Appendix E).

4.6.3.1 Air Quality Analysis Results

Emissions from the activities associated with Alternative 2 would include VOC, NOx, CO, SOx, PM1y,
and PM;;s. As PM; s is a subset of PMyg particles, when the estimation model used did not specifically
provide a PM;s emission rate, the estimated PM,; emission rate was conservatively assumed to be
equivalent to that of PM1o. These activities would be considered one-time activities (i.e., the channel
widening activities would not continue past the date of completion).

A summary of the estimated emissions in total tons estimated for Alternative 2 is presented in
Table 4.6-5.

Table 4.6-5
Total Estimated Project Construction Emissions by Source, Alternative 2

Air Dredging Equipment On-road Vehicle
Contaminant Emissions (tons) Emissions (tons)
co 96.09 1.02
NOy 963.01 0.11
PMyo 22.92 0.01
PM,5 21.73 0.01
SO, 48.08 0.00
VOC 8.66 0.04

The maximum annual air contaminant emission rates estimated for Alternative 2 were then
compared to the 2002 emissions inventory for Jackson County. The comparison is presented in
Table 4.6-6.

Table 4.6-6
Total Estimated Project Emissions — Alternative 2
Compared With Jackson County Emissions (2002)

Total Maximum

Site Emissions % of

Air Estimated Project Jackson County Jackson County
Contaminant Emissions (tpy)* Emissions (tpy) Emissions
co 48.56 58,090 0.08
NOy 481.56 32,712 1.47
PMyo 11.47 10,248 0.11
PM,5 10.87 3,694 0.29
SOx 24.04 35,726 0.07
VOC 4.35 32,472 0.01

*Maximum annual emissions are anticipated to occur in either 2014 or 2015 due to anticipated schedule.
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As shown in Table 4.6-6, air contaminant emissions from Alternative 2 would result in a relatively
small increase in emissions above those from existing sources in the county. As a result, it is
expected that air contaminant emissions from the combustion of fuel in equipment used for project
construction activities would also result in correspondingly minor short-term impacts on air
quality in the immediate vicinity of the project area. Due to the anticipated short-term duration of
the channel widening activities, there would be no long-term impacts, and therefore emissions from
these activities are not expected to adversely impact the long-term air quality in the area.

4.6.3.2 General Conformity

For comparison with the thresholds defined in the General Conformity Rule, the estimated
emissions of NOx and VOC for Alternative 2 are summarized in Tables 4.6-7 and 4.6-8 for each year
of anticipated project construction activity. As previously noted, it is anticipated that construction
could start in the third quarter of 2014 and be completed in the second or third quarter of 2015.
Emissions of CO, SOz and particulate matter are not considered in the General Conformity
evaluation, as Jackson County is in attainment with the NAAQS for those pollutants.

As shown in Table 4.6-7, emissions of VOC for project construction activities are exempt from a
General Conformity Determination because they are below the 100 tpy threshold.

Table 4.6-7
Summary of VOC Emissions (tpy) — Alternative 2

Activity 2014 2015
Dredging Activities 4.33 4.33
On-Road — Work Truck and Employee Commuter Vehicles 0.02 0.02

Totals 435 435

As shown in Table 4.6-8, NOx emissions for project construction activities show the project would
exceed the conformity threshold, i.e., greater than 100 tpy, for 2014 and 2015. If Jackson County is
designated a nonattainment area during this time period, a General Conformity Determination for
NOx emissions may be required for these years. As part of the General Conformity process, the
USACE, in consultation with MDEQ and EPA, would prepare a discussion on whether emissions that
would result from the Alternative 2 would be in conformity with the Mississippi SIP for this area.
Although the designation of nonattainment areas and the deadlines for submittal of the SIPs for this
area are anticipated in the near future, development of the SIP may not include this project due to
its relatively short duration. Additional coordination with the EPA and the MDEQ is anticipated
dependent on the timing of the nonattainment designations and the timing for development and
submittal of the SIP.
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Table 4.6-8
Summary of NOx Emissions (tpy), Alternative 2

Activity 2014 2015
Dredging Activities 481.50 481.50
On-Road — Work Truck and Employee Commuter Vehicles 0.05 0.05
Totals 481.56 481.56

4.7 NOISE

The significance criterion for noise impacts on human beings as a result of the proposed project
would be permanent elevated noise levels when compared to existing conditions. Disrupting
nesting behavior in marine birds would be a significance criterion for surface noise, while behavior
of marine mammals is a consideration for underwater noise.

For underwater noise, the significance criterion for noise impacts to marine species would be:

e A permanent or long term avoidance of the area by marine wildlife
e Atemporary or permanent effect on hearing in marine wildlife

e Stranding, organ damage or death of marine wildlife.

4.7.1 No-Action Alternative

Under the No-Action Alternative, no additional impacts are anticipated, as no new activities would
occur (maintenance dredging would continue).

4.7.2 Preferred Alternative

It is unlikely that underwater sound from dredging operations will cause injury to humans and/or
fish and wildlife in the project or study area. In addition, the noise levels would not exceed those
already occurring in the harbor due to ship traffic or due to existing maintenance dredging.
Compared to other activities that generate underwater sound, dredging is within the lower range of
emitted sound pressure levels (CEDA 2011). While it is clear that dredging sound has the potential
to affect the behavior of aquatic life in some cases, it is very unlikely that dredging-induced sounds
will lead to any population level consequences, although harm to individuals should not be
overlooked. Temporary loss of normal hearing capabilities could occur if individuals are in the
immediate vicinity of a dredger and are exposed for a long time, which is unlikely. The one
investigation carried out on grab dredgers indicates that this activity is relatively quiet and that
recorded sound levels were just above the background sound at approximately 3,280 feet from the
source (Clarke et al. 2002). Detail on noise levels at the surface and below water are presented
below.
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Surface Noise

The nearest noise sensitive receptors include a residential area along Southshore Avenue and
recreation areas (Singing River Yacht Club) located about 1 mile northeast of the project area. Two
churches and four schools are located 1.5 to 2 miles northeast of the northern project footprint. All
of the noise sensitive land uses are in much closer proximity to industrial facilities operating at the
Bayou Casotte Harbor. Depending on the location relative to the port/industrial activities, noise
studies at other ports have documented noise levels generated by port activities ranging between
55 and 70 dBA (Port of Los Angeles 2008).

Mechanical dredging operations produce a noise level between 58 and 70 dB at a distance of 50 feet
from the operating dredge (EPA 2003). Noise from multiple equipment sources is determined by
adding the various noise emission reference levels together (10L1/10 + 10.2/10 . . ) and then
converting the energy levels back to total decibels [10 log (10Lt/10 + 10L2/10 . )], where L is the
noise emission reference level in dBA for each piece of equipment. Noise attenuates over distance,
which is referred to as divergence. A reference noise emission level at 50 feet is adjusted for
distance to a particular point or receiver [20 log (50 feet/distance in feet].

Using these equations, a dredge with a noise level of 70 dBA at 50 feet would result in a noise level
of about 30 dBA at a distance of 1 mile (i.e., distance between dredging activities and the nearest
noise sensitive site). Two dredges operating in close proximity to each other would result in a noise
level of 33 dBA at a distance of 1 mile. The attenuation over distance does not consider any
additional attenuation caused by characteristics of the noise propagation path, which may cause
absorption, diffusion, or shielding of noise. Atmospheric effects, which are highly variable, may also
modify attenuation at large distances.

Considering a noise level of 50 dBA (daytime conditions) to 40 dBA (nighttime conditions) common
to urban/suburban residential areas, any noise generated by dredging activities would not be
noticeable at noise sensitive sites in closest proximity to the project. In addition, any noise
occurring from dredging operations would be temporary as the dredging is finished at the location
closest to any noise sensitive areas and moves to another area of the Preferred Alternative thus,
increasing the distance between the dredge and noise sensitive areas. Considering the relatively
short duration of dredging operations, the distance of about 1 mile or greater between dredging
operations and the noise sensitive sites, and the exposure to existing noise from the much closer
port/industrial activities as well as neighborhood sources (i.e, traffic, common neighborhood
activities, etc.), noise impacts from the Preferred Alternative are anticipated to be minor.

Seabirds and shorebirds may be sensitive to noise from dredging operations and ATON relocation
activities. The continued presence of birds within the project area despite noise from existing
port/industrial operations and previous maintenance dredging activities indicates that birds are
tolerant of anthropogenic noise. Birds displaced from potential forage areas by noise from dredging
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activities are expected to resume normal use of forage areas once the Preferred Alternative is
completed.

Bird species using the barrier islands (Petit Bois Island) may be temporarily displaced from
potential roosting areas because of project-related dredging operations. Any displacement would
be temporary with birds expected to return to normal use of roosting areas as project-related
dredging activities move away and ultimately cease following completion of the project. Consider-
ing the relatively low noise levels caused by dredging and exposure of birds to noise from previous
maintenance dredging, no adverse impacts to bird populations from the Preferred Alternative are
anticipated. Refer to Section 4.13.4 (Other Terrestrial Wildlife) and Section 4.14 (Threatened and
Endangered Species) for additional discussion on potential impacts to terrestrial or protected
species.

A local noise ordinance (Chapter 54, Article 5 of the Pascagoula Code of Ordinances) specifies a
timeframe that limits when excessive noise occurring from the operation of heavy construction
equipment can occur (6:30 AM to 7:00 PM, Monday through Saturday). The noise ordinance does not
specify a decibel level that, if exceeded, would be a violation of the ordinance. Furthermore, the
noise ordinance does not establish an allowable noise level for source types such as industrial
operations at the Bayou Casotte Harbor which, compared to where dredging activities associated
with the Preferred Alternative would occur, are in much closer proximity to noise sensitive sites.
Consequently, the Preferred Alternative will not violate any local noise control requirements.

Underwater Noise

Very little research has been completed on the effects of dredging on the behavior of marine life and
results are therefore sparse. Some investigations indicate that gray and bowhead whales avoid
areas of dredging activity (reviewed by Richardson et al. 1995) and recent research also indicates
that harbor porpoises leave areas during sand extraction. The reactions were relatively short term
however (CEDA 2011). No information appears available with respect to noise effects on seals or
most species of fish.

Dredging operations produce underwater noise levels of 160 dB to 180 dB at a distance of about
3.3 feet from the noise source at frequencies ranging from 10 Hz to 1,000 Hz (NRC 2003) with peak
intensity at frequencies between 50 and 500 Hz (Hildebrand 2003). Underwater noise is reported
to have a wide variety of effects on marine mammals including temporary avoidance, long-term
avoidance, stranding, organ damage, and death (NRC 2005). These responses vary depending on
sound intensity, sound frequency, and acoustic sensitivity of the species potentially affected.
Different marine species are sensitive to different sound frequencies and propagation of sound
through water varies by frequency. Consequently, assessing the significance of a species’ response
to a noise source is very difficult (NRC 2005). Ranges of underwater noise sources and correspond-
ing noise levels are listed below:
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Underwater Noise Source Noise Level
Explosives 272 dB-287 dB
Pile driving 220 dB-257 dB
Echo sounders 230 dB-245 dB
Low-frequency military sonar 240 dB
Sperm whale click 236 dB
Mid-frequency military sonar 223 dB
Sparkers, boomers chirp sonars 204-230dB
Harbor porpoise click 205dB
Shipping (large vessels) 180 dB-190 dB
Trailing suction hopper dredgers 186 dB-188 dB
Cutter suction dredgers 172 dB-185 dB
Construction and maintenance ships 150 dB-180 dB
Drilling 115dB-117 dB

The Marine Mammal Protection Act (MMPA) establishes underwater noise standards. The MMPA
defines harassment as any act of pursuit, torment or annoyance that:

i.  hasthe potential to injure a marine mammal or marine mammal stock in the wild (Level A
Harassment), or

ii.  hasthe potential to disturb a marine mammal or marine mammal stock in the wild by causing
disruption of behavioral patterns, including, but not limited to, migration, breathing, nursing,
breeding, feeding, or sheltering (Level B Harassment).

The noise standard is 180 dB for Level A harassment, 160 dB for Level B harassment from a noise
source causing pulse noise and 120 dB for Level B harassment from a continuous noise source (The
Acoustic College Institute 2004). Cutter suction dredgers (172 dB-185 dB) and trailing suction
hopper dredgers (186 dB-188 dB) can be louder (Thomsen et al. 2009), although most noises from
dredging activities are relatively low in intensity and frequency, and recent investigations indicated
that occasionally higher frequencies are emitted. As defined by the MMPA, dredging operations
could result in harassment of marine mammal species if the mammals are in close proximity to an
operating dredge. However, this would be a temporary condition and the mammals can swim
around the disturbance.

Water depth and bottom type also affect the propagation of sound energy. Analysis of sound
propagation in shallow waters indicates frequencies at which there is no sound propagation. This is
referred to as the “cutoff frequency” (NRC 2003). For soft bottom characteristics and shallow water
conditions common to the project area where dredging would occur, the cutoff frequency is about
500 Hz. These conditions would eliminate propagation for a substantial portion of the noise
generated by dredging operations associated with the Preferred Alternative.

Response to noise is also influenced by the species that would be exposed to project-related noise.
Whales known to occur in the Gulf of Mexico include finback and humpback whales. These whales
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hear best at frequencies between 80,000 and 150,000 Hz (NRC 2005). Because the highest
frequency associated with dredging noise is about 1,000 Hz, it is unlikely that that these whales
would be disturbed by the Preferred Alternative.

Other marine species, such as sea turtles and fish, hear at frequencies below 1,000 Hz (NRC 2003).
These marine species may be disturbed by noise produced during dredging activities, which could
alter behavior. However, these species have historically been exposed to ongoing maintenance
dredging operations. Assessing the effects of underwater noise on marine species is difficult
because criteria to determine when a significant response may occur are not well established.
Considering the limits on propagation of underwater noise for shallow water depths and soft
bottom conditions within the project area, the tendency of marine species to avoid anthropogenic
noise, and previous exposure to maintenance dredging activities, any noise impacts from the
Preferred Alternative are expected to be minor, but would be addressed under ESA permitting with
NMFS (Section 4.14, Threatened and Endangered Species).

4.7.3 Alternative 2

Potential noise impacts resulting from Alternative 2 would be the same as those described under
the Preferred Alternative in subsection 4.7.2.

4.8 HAZARDOUS, TOXIC, AND RADIOACTIVE WASTES

Impacts related to HTRW would be significant if the proposed channel widening resulted in any of
the following:

e creation of a significant hazard (a hazard that is an actual or potential source of serious
harm, or harm that occurs over a period of time) to the public or the environment through
the transport, use, or disposal of hazardous materials;

e creation of a significant hazard to the public or the environment through reasonably
foreseeable accident conditions involving the release of hazardous materials into the
environment;

e generate hazardous emissions or handle hazardous or acutely hazardous materials,
substances, or waste within ¥ mile of an existing or proposed school; or

e Dbe located on a site which is included on a list of hazardous materials sites and, as a result,
create significant hazard to the public or the environment.

As discussed in Section 3.10, baseline data were collected post-Deepwater Horizon oil spill and
compared with data collected pre-spill (EA 2011a, EA 2011b). There were no discernible changes
noted in the sediment quality that could be attributed to the Deepwater Horizon Oil Spill (see
Appendix B, Dredged Material Management Plan, for detailed results).
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4.8.1 No-Action Alternative

Under the No-Action Alternative, no additional impacts are anticipated, as no new activities would
occur (maintenance dredging would continue).

4.8.2 Preferred Alternative

The purpose of the HTRW investigation and the resulting data are to identify indicators of potential
hazardous materials or waste issues relating to the study area corridor (Figure 3.8-1). Examination
of aerial photographs of the area, which were collected between 1940 and 2007, indicated a
petrochemical refinery, chemical, and other industrial (maritime shipping) activities in the north-
ern (land-based) portion of the study area. No other potential HTRW sites were identified in the
study area or nearby vicinity in the aerial photography.

Regulatory flight documentation indicates one known hazardous waste site, Chevron Products
Company, with potential contamination in the soils and/or groundwater. Chevron is also a RCRA
and TRIS site. However, this site has been remediated and long-term post closure monitoring is
currently being conducted (EDR 2011). The site is not recorded on the Federal Superfund list or on
the National Priority Listing. Five facilities were identified on the SHWS list of facilities (i.e,
potential release of hazardous substances into the environment). These SHWS sites have either
been remediated or have no further remedial action planned relative to these sites (EDR 2011).
None of the SHWS sites are included on the NPL or Superfund Facility Lists.

Although Mississippi State Oil and Gas Board (MSOGB 2011) files indicate a small number of
pipeline crossings related to oil and gas exploration in the Gulf, records obtained from Anchor QEA,
Chevron Pipeline Company, Fugro Chance, Inc., and the USACE indicate no past pipeline releases in
the project area. Contamination from these sources is therefore not anticipated. The most likely
contamination that could be expected associated with active oil wells, gas wells, or pipelines would
be from leaks or spills of condensate, or distillate, derived from natural gas or hydrocarbon product
spills. Because hydrocarbon product will float on the water surface, there is very little potential of
contamination to the bottom sediments from this source, or from any other hydrocarbon source
such as oil wells, crude oil pipelines, or accidental hydrocarbon product spills. It would be more
likely to find hydrocarbon contamination around active wells or pipelines that are located on
emergent land. Although there is little potential of encountering contamination from pipelines, the
occurrence of pipelines crossing the Bayou Casotte Channel and Lower Pascagoula Channel should
be noted in order to take proper measures during proposed channel widening activities.

Based on the findings of the HTRW survey (i.e., no existing sites require cleanup and all former sites
have been cleaned up), the probability of encountering contaminated materials or the release of
HTRW as a consequence of the Preferred Alternative is low. Even though there is some risk for
unregulated releases of hazardous material into Bayou Casotte Harbor in the study area corridor, it
is considered minimal. The highest probability of residual contamination in sediments would be in
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the area of the highest concentration of industrial activity. Based upon the findings from the
regulatory data review presented in Section 3.8.1, the probability of encountering contaminated
material in these areas is considered low.

In addition, with the laws and regulations that govern the handling of hazardous material, spill
abatement, and clean-up requirements, there is a decreased risk of future spills or leaks of hazard-
ous material causing a long-term detrimental impact to the sediments of the project area. However,
any activity regarding spills of hazardous material into the waters of the study area corridor and
resulting remediation should be monitored through the regulatory agencies.

Based upon the findings from the regulatory data review presented in Section 3.8.1, the Preferred
Alternative poses no significant threat to the public or the environment with respect to the
transport, use, or disposal of hazardous material at present or in the reasonably foreseeable future.
Additional investigations related to HTRW issues are not warranted at this time.

4.8.3 Alternative 2

Potential impacts from HTRW resulting from Alternative 2 would be the same as those described
for the Preferred Alternative.

4.9 WATER QUALITY

Disposal of dredged sediments in U.S. waters is allowed provided there is avoidance of
"unacceptable effects,” compliance with applicable water quality standards after considering
dispersion and dilution, toxic effluent standards, and marine sanctuary requirements, and no
jeopardy to endangered species (Section 404 Federal Water Pollution Control Act [PL 92-500]).
Therefore violation of any of these standards is considered an adverse impact to water quality.
Potential impacts of water quality constituents of concern, specifically salinity, DO, TSS, nutrients,
bacteria, and various metals and pesticides, are addressed here.

The fate of these pollutants is affected by currents, flows, and other physical and chemical factors,
all of which are directly addressed in sections 3.3, Bathymetry, and 3.4, Hydrodynamics.

4.9.1 No-Action Alternative

Under the No-Action Alternative, no additional impacts to temperature, salinity, DO, or TSS are
anticipated, as no new activities would occur (maintenance dredging would continue).

Similarly, no additional impacts to nutrient levels (nitrogen, phosphorous and associated impact(s)
on chlorophyll-a) are anticipated under the No-Action Alternative.

Under the No-Action Alternative, no additional impacts to levels of metals, PAHs, PCBs, chlorinated

pesticides, and dioxin and furan congeners are anticipated.
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No additional impacts to bacteria levels are expected under the No-Action Alternative. Under
existing conditions, bacteria levels for recreational and fish and wildlife violate state standards in
the project area at the two stations where coliform levels are measured (MDEQ 2011).

4.9.2 Preferred Alternative
Water Temperature, Salinity, Dissolved Oxygen, and Total Suspended Solids

Temporary and minor effects on temperature profiles are expected during the dredging operations
and for a short period of time after dredging operations have been completed due to water column
mixing. Temperature variants once dredging is complete will be the same as those within the
previously dredged channel area and result in permanent effects based on the correlation between
water depth and temperature (USACE 2010).

The proposed channel will be larger than the existing channel, thereby increasing the volume of
saltwater entering Bayou Casotte from the Gulf and potentially reducing the dilution effect of the
freshwater from Bayou Casotte on salinity in Mississippi Sound. Effects of altered salinity gradients
may be most evident among the early life history stages of both invertebrates and fish, which can be
particularly sensitive to salinity alterations (i.e., James et al. 2003, Kefford et al. 2007). Deepening
an estuarine channel can alter the degree and form of estuarine mixing as the extent of mixing of
fresh waters and salt waters in estuaries is dependent, in part, on channel bathymetry, fluvial and
tidal energy, substrate roughness, and other lesser factors (USACE 2009a).

Waters in this portion of the Mississippi Sound are stratified, i.e., lower density freshwater flows
across the top of higher density saline waters at the bottom of the channel, and fresh and salt water
mix only in a transition zone and the vertical stratification important to local biota is maintained.
Therefore, no adverse impacts in the freshwater-saltwater mixing zone in this stratified system are
anticipated.

State standards for DO are that a daily average from a sample location should not fall below
5.0 mg/L, and that instantaneous readings should not fall below 4.0 mg/L (MDEQ 2007). Addition-
ally, it is recommended (MDEQ 2007) that the measurement depth be determined based on where
stratification layers (whether from temperature or salinity) exists. For those coastal waters which
are stratified, DO measurements should be collected when possible from the mid-depth of the
epilimnion if the epilimnion depth is 10 feet or less or at 5 feet from the water surface if the
epilimnion depth is greater than 10 feet (MDEQ 2007). Based upon these guidelines, the MDEQ
criteria do not require DO measurements from the bottom waters, in part because existing guidance
(MDEQ 2007) is to measure DO levels in the water mass of stratified water bodies (the surface
layer) where DO levels would be highest, while not sampling in the water mass (the bottom layer)
where problematic levels of DO most commonly occur. Effects on DO levels in shallow waters are
for the most part expected to be minor and temporary. Temporary effects of the dredging
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operations will be limited to the mixing of water with bottom sediments, resulting in increased
chemical and biological oxygen demand (USACE 2010).

Effects on TSS due to the Preferred Alternative are anticipated to be temporary and would be
restricted to periods of dredging operations. The use of appropriate turbidity control measures for
the project will help to control turbidity by keeping it to a minimum and within the immediate
dredging area. Data do not indicate a correlation between TSS levels and depth, therefore widening
the channel to the depth of the existing channel is not expected to permanently impact TSS levels.

Nutrients and Bacteria

Based on elutriate sampling (USACE 2010), the Preferred Alternative is expected to result in un-
ionized ammonia values that exceed both the chronic (0.035 mg/L) and acute (0.233 mg/L)
guidance criteria levels used in the Bayou Casotte TMDL (EPA 2007a). The TMDL guidance criteria
were in turn based on saltwater criteria for ammonia that were originally established by the EPA
(1989). Results from elutriate testing from the channel indicated the highest ammonia
concentrations were 0.33 mg NHz/L, 42 percent higher than the acute effects level. However,
dilution of sediment port waters with a water volume 1.7 times greater would reduce ammonia
concentrations to below acute criteria. For chronic criteria, pore water ammonia values (0.33 mg
NH3/L) would be compared to the chronic criteria threshold of 0.035 mg NH3/L. The highest
porewater ammonia level sampled was approximately 9.4 times higher than the chronic criteria
levels of 0.035 mg NH3/L (EPA 1989). Therefore, if the total volume of porewater has ammonia
levels similar to the highest concentration sampled, the chronic criteria threshold would be
exceeded in overlying waters only if the porewater volume was mixed with less than ten times its

own volume.

Results of modeling conducted as part of the MPRSA Section 103 Evaluation to address transport
and placement of dredged material for this project indicated a 318-fold dilution of full strength
elutriate concentration would be expected within 4 hours following placement of dredged material
at the ODMDS and is more than adequate for meeting guidance criteria levels in the Bayou Casotte
TMDL (USACE 2012) for both ammonia and dissolved cyanide.

Standard elutriate samples for Bayou Casotte included a single exceedance of acute criterion
guidance for dissolved cyanide, which was approximately 1.6 times higher than acute and chronic
criteria levels (which are the same; Anchor QEA 2012). The 318-fold dilution of the elutriate
concentrations (expected within 4 hours of placement of dredged material at the ODMDS [USACE
2012]) provides adequate dilution to achieve guidance criteria levels for dissolved cyanide.

The absence of correlation between depth and nutrient levels suggests that an increase in depth in
the project area will not lead to permanent effects on nutrient levels in bottom waters.
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Under the Preferred Alternative, an addition 3.4 mcy of sediments will be dredged and placed at the
LZA and ODMDS. Impacts to water quality due to bacteria levels are expected to be minor and
limited to the duration of the dredging activities. In keeping with the language and intent of the
State of Mississippi Antidegradation Implementation Methods (MDEQ 2010) the proposed activity
will not “...be degraded below (or above) the base levels set forth in these standards for the
protection of the beneficial uses ... The conclusion as to the lack of degradation is based on a
comparison of the appropriate existing water quality standard, elutriate concentrations of the same
parameter(s), and the amount of dilution of sediment porewaters expected to occur at the disposal
site.

Metals, PAHs, PCBs, Chlorinated Pesticides, and Dioxin and Furan Congeners

Based on USACE 2010 elutriate testing, Bayou Casotte elutriate samples included dissolved nickel
levels that exceeded the chronic criteria thresholds in one instance, and dissolved copper in three
elutriate samples exceeded chronic and acute criteria thresholds (Table 3-3 in Anchor QEA 2012).
However, elutriate (pore water) concentrations for nickel and copper exceeded both guidance
criteria by factors less than 8-fold. The 4-hour, 318-fold dilution factor for the elutriate
concentrations associated with placement of dredged material at the ODMDS provides adequate
dilution to meet both acute and chronic criteria thresholds (i.e, EA Engineering, Science and
Technology 2011) for both nickel and copper.

The 4-hour, 318-fold dilution factor for the elutriate concentrations associated with dredged
material placement at the ODMDS provides adequate dilution to meet both acute and chronic
criteria thresholds (i.e, USACE 2012) for both nickel and copper. Comparative studies using the bay
mussel Mytilus edulis suggest that harbor-related activities can be as important a source as coastal
wastewater discharges in the contamination of nearshore marine ecosystems (Young et al. 1979).
Therefore, vessel associated contamination would continue under the Preferred Alternative,
consistent with the present level of vessel activities.

A single instance of exceedance of chronic water quality criterion for 4,4’-DDT was found in the
elutriate samples (Anchor QEA 2012). The criterion threshold of 0.001 pg/L was exceeded by a
factor of 6.7. Endrin concentrations in elutriate samples (i.e., porewater) exceeded chronic water
quality criteria guidance by a factor of 3.4, while two instances were found where heptachlor in
elutriate samples exceeded EPA chronic water quality criteria thresholds, by factors of 2.0 and 6.7
(Anchor QEA 2012). The 4-hour, 318-fold dilution of full strength elutriate concentrations following
dredged material placement at the ODMDS will provide adequate dilution to meet chronic criteria
thresholds (i.e., EA Engineering, Science and Technology 2011). These contaminants did not exceed
higher acute criteria thresholds. These data and analyses indicate no adverse impacts from these
contaminants are expected as a result of the Preferred Alternative. In keeping with the language
and intent of the State of Mississippi Antidegradation Implementation Methods (MDEQ 2007) the
proposed activity will not cause water quality to be “... degraded below (or above) the base levels
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set forth in these standards for the protection of the beneficial uses ... The conclusion as to the lack
of degradation is based on a comparison of the appropriate existing water quality standard,
elutriate concentrations of the same parameter(s), and the amount of dilution of sediment
porewaters expected to occur at the disposal site.

4.9.3 Alternative 2
Water Temperature, Salinity, Dissolved Oxygen, and Total Suspended Solids

Impacts to temperature, salinity, DO, and TSS under Alternative 2 will be the same as those in the
Preferred Alternative.

Nutrients and Bacteria
Nutrient effects under Alternative 2 will be the same as those in the Preferred Alternative.

Impacts to water quality due to bacteria levels are expected to be the same as those described for
the Preferred Alternative.

Metals, PAHs, PCBs, Chlorinated Pesticides, and Dioxin and Furan Congeners

Effects on metals, PAHs, PCBs, chlorinated pesticides, and dioxin and furan congeners are expected
to be the same in Alternative 2 as they are described for Preferred Alternative.

4.10 SEDIMENT QUALITY

Channel sediment pollutants (e.g., heavy metals, organics including pesticides, PCBs, nutrients)
from municipal, industrial, and agricultural practices are sources of concern with respect to
potential water quality contamination from dredging and disposal of the sediments. Studies by the
USACE in the 1970s indicate that adverse impacts to water quality, aquatic organisms or other
beneficial uses of water bodies are not anticipated from open-water disposal of dredged sediment,
although confined disposal could affect water quality due to the release of heavy metals and some
other pollutants from surface and ground waters (Jones-Lee and Lee 2005). The DMRP studies and
subsequent studies also reaffirmed that the concentration of contaminants in sediments does not
predict the potential for contaminant release from sediments during or after disposal.

The suitability of sediments for ocean disposal requires a four tiered evaluation process:

o Tier 1 - Evaluation of Existing Information

o Tier 2 - Use of Conservative Screening Tools for Evaluating Potential Impacts
e Tier 3 - Laboratory Bioassays

e Tier 4 - Advanced Biological Evaluations
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Based on physical and chemical characterization of bottom sediments, the bottom sediments in the
area to be dredged are expected to have a high silt and clay content (Anchor QEA 2012). In contrast,
the ODMDS has lower levels of silt and clay. As a result, the physical characteristics of the sediments
to be deposited in the ODMDS are such that Tier 2 and Tier 3 evaluations were conducted.

4.10.1 No-Action Alternative

Metals

No additional impacts to metals are anticipated under the No-Action Alternative.
Pesticides and Other Contaminants

No additional impacts to levels of chlorinated pesticides, dioxin and furan congeners, SVOCs, and
butyltins are anticipated under the No-Action Alternative.

4.10.2 Preferred Alternative
Metals

Five instances were found where arsenic in sediments exceeded TELs with exceedances ranging
between a factor of 1.1 and 1.5 (Table 3-2 in Anchor QEA 2012). However, arsenic levels did not
exceed Probable Effects Level (PEL) guidance criteria.

Bioaccumulation evaluation was performed with two test organisms, the sand worm (Nereis virens)
and the blunt-nose clam (Macoma nasuta). These two organisms were exposed to sediments from
the area to be dredged for 28 days, and survival rates and mean tissue concentrations were
compared to results from l